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Pinch valves survive decades in abrasive service 
(PN) Dec, p. 113 





Absorbents 

Cellulosic sponge scavenges heavy metals from 
waste streams (C) 

Accidents 

Cutting workplace injury and illness. Zanetti, 
Richard (Ed) Oct, p. 5 

Huge gas-well blaze is quelled in India. Ra- 
jagopal, R. (N) Apr, p. 56 

Planning for emergency response (Feature Re- 
port, Part 2 of 3). Seeley, Louise A. & 
Moosemiller, Michael D. (EP).......June, p. 84 

Prevent accidents before they happen (Feature 
Report, Part 1 of 3). Curry, Frank H. (EP) 

June, p. 80 











Risk & the CPI. Kim, Irene et al. (N) 





June, p. 80 
— Letter Apr, p. 10 
Structuring accident investigations (Feature Re- 
port, Part 3 of 3). Woodward, John L. (EP) 
June, p. 89 
Taking the pain out of work. Hairston, Deborah 
(N) June, p. 43 
Acids 
Citric acid removes heavy metals from incinera- 
tor ash (C) July, p. 25 
Direct route to acetic acid cuts capital costs (C)..... 
May, p. 17 
How to reclaim salable HC] from fluegas (C) 
June, p. 15 




















Additives 

Chlorine-free process for a rubber additive cuts 
waste and production costs (C)......May, p. 17 

Adhesives 

Innovations reduce environmental risks from 
paints and adhesives (C) June, p. 25 

Adsorption 

Activated carbon gets revved up. Hairston, Debo- 
rah Nov, p. 75 

Carbon fiber tubes provide efficient adsorption 
(C) Dec ’94, p. 21 

For your next separation, consider adsorption. 
(Feature Report). Knaebel, Kent S. ..........ccs000 

Nov, p. 92 











Aerosols 
An additive offers built-in protection against HF 
hazard in alkylation processes (C) 
Dec ’94, p. 21 
Route for dimethyl ether from syngas readies for 
scaleup (C) Apr, p. 17 
Agricultural Chemicals 
Tests with elevated carbon dioxide in the air pre- 
dict crop growth and unravel a mystery (C) 
June, p. 23 











Air Conditioning 
Process Air: Breathing life into process plants. 
Fay, Terrence (EP) 





Air Pollution 
Title V sends shock waves through the CPI. Shel- 
ley, Suzanne (N) Jan, p. 35 
— Letter Mar, p. 8 
Air Pollution Control 
Biodiesel reduces emissions and boosts cetane 
rating (C) Oct, p. 25 
Catalytic oxidation unit meets stringent emis- 
sions limits (PN) 
— Letter 
Chemical inhibition cuts dioxin emissions from 
incinerators (C) 
Cleaner fuels may save the Taj Mahal. Rajagopal, 
R. & Siddiqi, Abdul-Rauf (N)....... June, p. 44 
Measuring nonspherical particles in situ is no 
problem with this analyzer (C).......Apr, p. 23 
Practical approach to compliance with the HON 
MACT. Hultman, Mark M. (EP) ....Mar, p. 90 
Rounding up sulfur (Feature Report). Kwong, 
Vincent & Meissner, III, Roland E. (EP) 
Feb, p. 74 
— Correction June, p. 8 
— Postscript July, p. 10 
Safety additive boosts octane number in an hy- 
drofluoric alkylation process (C)....Sept, p. 23 
These potent greenhouse gases are the newest 
targets for control (C) Mar, p. 25 
U.S. plans to streamline, rather than water down, 
existing environmental rules (C)....Apr, p. 27 
Air Pollution Control Equipment 
Air pollution control: Escalate equipment costs. 
Vatavuk, William M. (EP) i 
Analyzer monitors a Claus plant’s hydrogen sul- 
fide and sulfur dioxide emissions at the 
source (C) Sept, p. 21 
Cryogenic oxygen generator helps cut NOx emis- 
sions from glass furnaces (C) 
Laser throws light on toxic metals emissions (C)... 
Feb, p. 21 
Monitoring wet scrubber performance . Smith, 
Bruce R. (EP) June, p. 96 
Valve packing conquers fugitive emissions (F) 
Nov, p. 151 



































Air: Process Air 

Process Air: Breathing life into process plants. 
Fay, Terrence (EP) 

Alcohols 

Catalytic route to methanol boasts greater than 
90% conversion (C) 

Floating methanol plant: Part of an offshore nat- 
ural-gas rig (C) 

Liquid-phase methanol process may offer power- 
generation flexibility (C) 


May, p. 21 





Alkylation 
An additive offers built-in protection against HF 
hazard in alkylation processes (C) 


Safety additive boosts octane number in an hy- 
drofluoric alkylation process (C)....Sept, p. 23 

Aluminum, Aiuminum Alloys 

Granulation solves alumina dust problem (C) 

Mar, p. 21 

Single process extracts petroleum and minerals 
from tar sands (C) 

Ammunition 

Idle ammunition plant becomes a test bed for ‘in- 
dustrial ecology’ (C) Feb, p. 15 

Analyzers 

Analyzer monitors a Claus plant’s hydrogen sul- 
fide and sulfur dioxide emissions at the 
source (C) Sept, p. 21 

Automatic sieve analysis operates on the plant 
floor (PN) Mar, p. 155 

Many measures of fine particles. Kaye, Brian H. 
& Trottier, Rémi (EP) 

Measuring nonspherical particles in situ is no 
problem with this analyzer (C).......Apr, p. 23 

‘Smart’ drill provides rapid characterization of 
waste sites (C) Feb, p. 15 

Arsenic 

Another tack for defusing the bomb (Re: Russia 
defuses a toxic time bomb, CE, 10/94, pp. 32- 
39) (L) 

Asia 

Asia: Top energy market (N) 

Audits 

European companies prepare to show off their 
‘green’ identities (C) 

Automation 

Bulk packaging tests automation technology (F)... 

Aug, p. 107 

ISO Certification: Use quality-management soft- 
ware as a guide (Feature Report, Part 3 of 3). 
Murphy, John M. Sept, p. 98 

Paperless batch plants become a reality. Fouhy, 
Ken, et al. (N) Sept, p. 31 

Taking the fits and starts out of solids feeding (F). 

Nov, p. 121 





























Automobiles 
Zinc packs more energy to power electric vehicles 
Jan, p. 21 





And the winner is: Air Products & Chemicals, 
Inc. (Feature Report). Kim, Irene ...Dec, p. 66 

Discoverers of the ozone hole receive the Nobel 
Prize (N) Nov, p. 54 

Help us honor excellence in engineering. Chopey, 
Nicholas P. Feb, p. 57 

Paper-recycling process wins the 1995 Kirk- 
patrick Award (C) Oct, p. 17 

TRI ‘champions’ to be awarded for emissions cuts. 
Zanetti, Richard (N) 

U.S. government initiatives win prestigious 
awards from the private sector (C).Nov, p. 27 











Dec ’94, p. 21 
New zeolite catalyst improves alkylation of ben- 
zene (C) Sept, p. 21 











Bacteria 
Bacteria convert dairy wastes into animal feed 
Dec ’94, p. 23 





NOTES — (C) Chementator; (Ed) Editor’s Page; (EM) Environmental Manager; (EP) Engineering Practice; (F) Focus; (L) Letters; (N) Newsfront; 
(PN) Plant Notebook. December 1995 Chementator items will be listed in the 1996 annual index 
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Biotreatment edges out leachate methods in 
cleaning up toxic wastes (C) May, p. 19 

Gold bio-oxidation process uses ammonium thio- 
sulfate (C) Mar, p. 25 

Microbes chew on tires and produce recyclable 
rubber (C) Jan, p. 23 

These hot little microbes facilitate gold produc- 
tion (C) 

Barcodes 

High-tech methods foil counterfeiters. Hairston, 
Deborah (N) Mar, p. 43 

Batch Processing 

Attractions of melt static crystallization. Has- 
sene, Miloud & Drouglazet, Guenaél (EP) 

Sept, p. 108 

Computer prescription for batch processes. Basta, 
Nicholas July, p. 161 

— Letter Oct, p. 8 

New batch-control standard helps obviate opera- 
tional problems (C) 

Painkiller for batch control headaches, Part 1: 
The Batch; Part 2: Plant Design. Haxthausen, 
Niels (EP) Oct, p. 118 

Paperless batch plants become a reality. Fouhy, 
Ken, et al. (N) Sept, p. 31 

Solvent extracts PCBs from contaminated soil (C) 

Jan, p. 19 

Wastewater treatment goes batch (F) ..Apr, p. 95 

— Correction July, p. 10 

Batteries (Primary) 

Zinc packs more energy to power electric vehicles 
(C) Jan, p. 21 

Batteries (Storage) 

Fly ash and fluegas produce inexpensive elec- 
trolytes for batteries (C) Feb, p. 13 

Biocides 

Biocides: capturing bugs & bigger markets. Hair- 
etons, Evebreli We iain sscisciccsccesasccxcscd Oct, p. 67 

CPI winning war against zebra mussels 

Dec, p. 39 

Traced biocides help optimize cooling-water-treat- 
ment systems (C) 

Bioengineering 

Magnetic field stabilizes fluid bed, boosting 
throughput in bioconversions (C)....Oct, p. 17 

Biologicals 

Bioreactor replaces mice as a monoclonal anti- 
body producer (C) 

Biotrick cracks wastegas VOCs and sulfur com- 
pounds (C) May, p. 21 

New biofungicide vies with chemical products (C). 









































Bioremediation 

Methane injection speeds up bioremediation of 
soils and groundwater (C) 

Microbes make a meal of chlorinated ethenes (C).. 

Mar, p. 23 

Research consortium focuses on cleanup of sol- 
vent wastes (C) Sept, p. 25 

Biotechnology 

Biodegradable plastic competes with polyethylene 
(C) Mar, p. 23 














Biotech: What every chemical engineer should 


know. Harshbarger, David, et al (Feature Re- 
port) Nov, p. 106 
Cleaner route to nitrile rubber uses biodegrad- 
able emulsifiers (C) Oct, p. 
How about a job in Biotech? neta, Gerald 
(Ed) Nov, p. 5 
New biotech plant for Palo Alto (N)....July, p. 56 
San Francisco biotech expo focuses on process 
Jan, p. 52 
Slice of a gene and a pH buffer boost bacterial 
growth (C) Jan, p. 21 
Bleaching 
Process halves bleach-mill effluent and cuts 
water use by 10% (C) 
Blending 
A request for collaboration of University and heli- 
cal-ribbon blender suppliers (L).......May, p. 8 
Boilers 
Customizing pays off in steam generators. Gana- 
pathy, V . (El 





. 19 








& Herman, Karl 

Keeping burners in fighting trim (Feature Re- 
port). Straitz III, John & Mendoza, Vicente 
(EP) May, p. 66 

Bureau of Mines 

Congress votes to kill Bureau of Mines. Parkin- 
son, Gerald (N) 


C 


CAD/CAM (Computer-Aided Design; Com- 
puter-Aided Manufacturing) 
Object-oriented programs boost automated pro- 
duction scheduling (C) 
Photogrammetry: A new tool for retrofitting. 
Parkinson, Gerald & Ondrey, Gerald (N) 
Aug, p. 30 
Send a virtual worker for equipment repair by 
CAD planning (C) July, p. 21 
Take a self-guided tour of process plants via vir- 
tual reality (C) July, p. 21 
This software ties your office to the field (C) 
May, p. 21 














Calculations 
Caiculate the solubility of aromatics. Yaws, Carl 
L., et al. (EP) Feb, p. 113 
Calculate thermal-expansion coefficients. Yaws, 
Carl L. (EP) Aug, p. 98 
Calculating settling velocities of particles. 
Chhabra, Raj Sept, p. 133 
Correlating saturated-liquid heat capacities. 
Camp, Roger D., Jr. & Tedder, William (EP)... 
Sept, p. 112 
Design of experiments. Hockman, Kymberly K. & 
Berengut, David (EP) 
Drain heating or cooling coils accurately. Realff, 
Matthew J. & Sommerfeld, Jude T. ................. 
June, p. 121 
— Correction Oct, p. 8 
Simplifying piping network analysis. Cochran, 
Thomas W. (EP) Apr, p. 104 


























Solve design problems without losing control. 
Basile, Samuel (PN) 

Wring more information out of plant data. Kneile, 
Robert (EP) Mar, p. 110 

Canada 

Canada preps for a broad toxic-substances man- 
agement policy (C) 

Capital Spending 

Capital spending: A bumpy ride. Basta, Nicholas, 
et al. (N) 

CPI capital spending index (C) 

CPI capital spending index (C) 

CPI capital spending index (C) 

CPI capital spending index (C) 

CPI capital spending index (C) 

CPI capital spending index (C) 

CPI capital spending index (C) 

CPI capital spending index (C 

CPI Capital spending index (C) 

CPI Capital spending index (C) 

CPI capital spending index (C) 

CPI capital spending index (C) 

Foreign capital drives Yangzi’s growth. Qinghua, 
Zhao (N) July, p. 48 

Carbon 

Tests with elevated carbon dioxide in the air pre- 
dict crop growth and unravel a mystery (C) 

June, p. 23 














Carbon & Graphite Products 

Carbon fiber tubes provide efficient adsorption 
(C) Dec 94, p. 21 

Carbon (Activated) 

Activated carbon gets revved up. Hairston, Debo- 
rah Nov, p. 75 

Mobil develops a way to extract mercury from gas 
streams (C) Apr, p. 17 

Carcinogens 

Eight new carcinogens are added to Germany’s 
workplace exposure list (C) Aug, p. 27 

Careers 

1995 salary survey: The incredible shrinking pay- 
check. Kim, Irene 

Where are the jobs going? (L) 

Castings 

Amorphous metal alloys sport strength and 
shrink-proof casting (C) Apr, p. 17 

Made from defect-free castings, these valves last 
ten times longer (C) 

Catalysis 

Catalytic method slashes decoking time for fur- 
naces (C) Nov, p. 25 

Catalysts 

Zeolite catalyst eliminates the need to pretreat 
ethylene feed (C) .0.......cssceseeseene Dec ’94, p. 19 

Catalyst components team up for the shift-gas re- 











Catalyst-laden resin is easier to recycle (C) 
Oct, p. 23 
Catalysts for a cleaner environment. ..........s:000+ 
Sept, p. 117 
Catalytic combustor cuts NOx, and dampens CO 
and hydrocarbon emissions (C) ....June, p. 17 








NOTES — (C) Chementator; (Ed) Editor’s Page; (EM) Environmental Manager; (EP) Engineering Practice; (F) Focus; (L) Letters; (N) Newsfront; (PN) Plant Notebook 
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Catalytic route to methanol boasts greater than 
90% conversion (C) 

Enzymes toughen up for chemical processing. 
Hairston, Deborah May, p. 53 

India plans new petro-chem plants. Rajagopal, R. 
(N) June, p. 46 

Make the most of catalytic hydrogenations. Lan- 
dert, Jean-Pierre & Scubla, Tiziano (EP) 

Mar, p. 118 

New catalyst boosts NOx from gas burners (C) 

July, p. 25 

New vitality for polymerization catalysts. Hair- 
ston, Deborah i 

New zeolite catalyst improves alkylation of ben- 
zene (C) Sept, p. 21 

Novel catalysts resist metal poisoning in resid 
crackers (C) July, p. 23 

Regenerative catalytic oxidation process handles 
brominated hydrocarbons (C) Sept, p. 17 

Ultralight aerogel promises to be an excellent cat- 
alyst support (C) 

Cement 

EPA crafts new regulations for cement-kiln dust 
(C) Mar, p. 27 

Ceramics 

Ceramic turbine achieves a record-level efficiency 
(C) July, p. 19 

Shocking method for pulverizing hard materials 
(C) May, p. 21 

Vapor-deposition process makes particle-rein- 
forced ceramic components (C) .Dec ‘94, p. 17 

CFCs (Chiorofluorocarbons) 

CFC Alternatives: a cold war. Hairston, Deborah . 

Jan, p. 65 

DuPont stops Antioch CFCs (N) July, p. 54 

Incinerators need only minor changes to handle 
CFCs (C) Apr, p. 19 

CFD (Computational Fluid Dynamics) 

CPI design engineers go with the flow. Fouhy, 
Ken & Parkinson, Gerald (N) June, p. 28 

Chelating Agents 

Chelated iron helps remove NOx from fluegas (C). 



































Chemical Engineering 

1995 salary survey: The incredible shrinking pay- 
check. Kim, Irene...........:.seecseseseees Dec, p. 103 

Finding a job is just plain old hard work (Re: Let- 
ter by Mike Green, CE, 2/95, p. 8) (L) 

Apr, p. 8 

Finding a job is just plain old hard work (Re: Mi- 
nority Hiring: a business imperative, CE, 
12/94, p. 5) (L) Apr, p. 8 

How about a job in Biotech? Parkinson, Gerald 
(Ed) Nov, p. 5 

Microreactor engineering: birth of a new disci- 
pline? Ondrey, Gerald (N) 

NSF tackles chemical engineering education is- 
sues online. Sattem, Kathy (N).....July, p. 43 

Technology retools continuing education. Sam- 
dani, G. Sam & Ondrey, Gerald (N).........:s0000 

Sept, p. 35 

U.S. Chemical engineering graduation rates con- 
tinue to rise (C) 

Where are the jobs going? (L) 

Chemical Engineers 

Adaptability: Enviable, and today necessary. 
Chopey, Nicholas P. (Ed) 

Crash course in project engineering. Harding, Jef- 
frey S. (EP) July, p. 118 

Downsizing runs its course. Kim, irene, et al (N) .. 

Aug, p. 39 




















Old problem: Age discrimination. (L) 

— Letter 

— Letters 

Chemical Processes 

Additive offers built-in protection against HF 
hazard in alkylation processes (C) 

Dec 94, p. 21 

Benzene conversion route tackles an environmen- 
tal issue (C) Dec ’94, p. 17 

New TAME process boosts ethers output 50% (C). 

Dec 94, p. 23 

















‘Submerged combustion’ baths offer an alterna- 
tive to coke-fired cupolas (C) 

Zeolite catalyst eliminates the need to pretreat 
ethylene feed (C) Dec ’94, p. 19 

Chemicals 

Biocides: Capturing bugs & bigger market. Hair- 
ation, Debora We ... 5... sticsssscozassessice Oct, p. 67 

CFC alternatives: A cold war. Hairston, Deborah . 





Commodity chemicals ‘compatibilize’ incompati- 
ble polymers into product blends (C) 

July, p. 23 

Deodorizers sweetening the smell, silencing the 
complaints. Hairston, Deborah .....Mar, p. 65 

Eastman finds a simpler route to 3,4-epoxy-1- 
butene (C)... Sept, p. 17 

Enzymes toughen up for chemical processing. 
Hairston, Deborah 

EPA issues ‘new use’ restrictions for a number of 
chemicals (C) Oct, p. 27 

European chemicals producers faced mixed 
growth prospects (C) 

Experimental design boosts production yields. 
Bryson, Mark (PN) 

Flame retardants cool under fire. Hairston, Debo- 
rah W. Sept, p. 65 

Grignards: Captive production vs. merchant sup- 
ply. Hairston, Deborah 














New vitality for polymerization catalysts. Hair- 
ston, Deborah Aug, p. 59 

Oilfield chemicals rejuvenate old wells. Hairston, 
Deborah Apr, p. 56 

Plastics may revive coal liquefaction technology. 
Parkinson, Gerald (N) 








electricity (C) 
China 
China develops pollution control. Qinghua, Zhao 
(N).... Sept, p. 49 
China faces a long energy shortage. Moore, 
Stephen (N) 
China resets its development plans. Fouhy, Ken 
June, p. 44 
China sets a new agenda. Shanley, Agnes (N) 
Apr, p. 30 
wth. 











China’s top polyester producer expands. Qinghua, 
Zhao (N) Mar, p. 51 

Chinese executives tour and study in the U.S. (N) 

ne Jan, p. 54 

Foreign capital drives Yangzi’s growth. Qinghua, 
Zhao (N) July, p. 48 

Chlorine 

German study identifies low-cost switchovers to 
chlorine-free processes (C) 

How to chlorinate rubber without carbon tetra- 
chloride (C). May, p. 15 

Chromatography 

Biosensor offers a cheaper and faster route to 
dioxins detection (C) 

CIM (Computer Integrated Manufacturing) 

Computerized system matches resources to sales 
(PN) 




















Sept, p. 5 


Catalyst components team up for the shift-gas re- 
action (C).... Sept, p. 23 

Clean Air Act 

Best approach to environmental compliance. Am- 
mann, Paul R., et al. (F) 

EPA streamlines rules for Title V permit revi- 
sions (C) Oct, p. 27 

Practical approach to compliance with the HON 
MACT. Hultman, Mark M. (EP) ....Mar, p. 90 

Title V sends shock waves through the CPI. Shel- 
ley, Suzanne (N) 
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— Letter 

Clean Water Act 

Best approach to environmental compliance. Am- 
mann, Paul R., et al. (F) 

Zero discharge: No longer a pipe dream. (Ed) 

July, p. 5 


Mar, p. 8 








Clean-In-Place 
Online UV device reduces wash cycle (PN) 
Jan, p. 137 





Cleanrooms 

Cleanrooms go mainstream. Moore, Stephen, et 
al. (N) May, p. 33 

Coal 

Another method to make coal-water slurry com- 
pete with oil and gas (C) Sept, p. 25 

Cleaner route to iron production replaces coke 
with coal (C) Nov, p. 27 

Coal ‘logs’ take an easier ride in a water-filled 
pipeline (C) Jan, p. 19 

Low-grade coal is transformed into a more-effi- 
cient fuel (C) 

Plasma processing promises fuller utilization of 
coal (C) June, p. 19 

Coal Gasification 

Coal gasification moves forward. Parkinson, Ger- 
ald (N) Aug, p. 47 

Liquid-phase methanol process may offer power- 
generation flexibility (C) July, p. 19 

Coatings 

Corrosion-resistant acrylic coating outperforms 
epoxies (PN) Aug, p. 121 

Fight corrosion with plastic (Feature Report). 
Khaladkar, Pradip R. ........ssseeseeseeee Oct, p. 95 

How to coat fibers, fabrics, papers and felts with 
nickel (C) Jan, p. 15 

How to make protective coatings via laser deposi- 
tion (C) Dec ’94, p. 23 


























This fluorinated coating is easy to use and lasts 
almost half a century (C) Mar, p. 17 

Cogeneration 

New catalyst boosts NOx from gas burners (C) 

July, Pp. 25 





Coke 

Blast furnaces make way for new steel technol- 
ogy. Ondrey, Gerald, Parkinson, Gerald & 
Moore, Stephen (N) 

Coke Byproducts 

Catalytic method slashes decoking time for fur- 
naces (C) Nov, p. 25 

Corrosion is no problem for this quartz filter (C) ... 

Oct, p. 21 








Coking 

Feed oscillation cuts coking in steam crackers (C). 

Dec ’94, p. 25 

Japanese consortium is set to develop a clean and 
low-cost coking technology (C) Nov, p. 19 

Ozone tackles effluents from coke ovens (C) 








Combustion 

Catalytic combustor cuts NOx, and dampens CO 
and hydrocarbon emissions (C) ....June, p. 17 

Keeping burners in fighting trim (Feature Re- 
port). Straitz III, John & Mendoza, Vicente 
(EP) May, p. 66 

Metal combustion is key to synthesis of high-per- 
formance materials (C) 





Dec ’94, p. 27 

Pulsed combustion cuts the cost of domestic- 
waste disposal (C) 

‘Submerged combustion’ baths offer an alterna- 
tive to coke-fired cupolas (C) Nov, p. 23 

Communication 

Get workers involved in pollution prevention. 
Conway, Richard & Lee, Kun-chieh (EM) 

i Dec, p. 111 

Virtual engineer: Brain power to go. Kim, Irene 
(N) Oct, p. 35 

— Letter Nov, p. 8 
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Composites 

Amorphous metal alloys sport strength and 
shrink-proof casting (C) 

Vapor-deposition process makes particle-rein- 
forced ceramic components (C) .Dec ’94, p. 17 

Computer Aided Design 

Computer-aided design: Moving beyond the elec- 
tronic pencil. Basta, Nicholas ....June, p. 135 

Computer Software 

A virtual world for operator training. Basta, 
Nicholas May, p. 135 

Advanced process control: Ingenious yet accessi- 
ble. Parkinson, Gerald & Fouhy, Ken (N) 








— Postscript 





Mar, p. 157 

Chemputers Europe II. Basta, Nicholas 

Nov, p. 191 

Cleaner by design. Samdani, G. Sam (N) 

July, p. 32 

Computer prescription for batch processes. Basta, 
Nicholas July, p. 161 

— Letter Oct, p. 8 

Computer-aided design: Moving beyond the elec- 
tronic pencil. Basta, Nicholas ....June, p. 135 

Control-software supplieers rally around Micro- ... 
soft’s Windows (C) 

















Digital distillation the easy way. Basta, Nicholas . 
Oct, p. 153 
Digital dollars: cost-estimating software speeds 
process decision-making. Basta, Nicholas 
Apr, p. 151 
Distillation synthesis software speeds up optimal 
design (C) Apr, p. 25 
Empowering the enterprise. Basta, Nicholas (C)... 
Sept, p. 147 
Finding the right glue for production manage- 
ment. Basta, Nicholas 
Have office, will travel. Basta, Nicholas, et al (N).. 
Aug, p. 33 
ISO Certification: Use quality-management soft- 
ware as a guide (Feature Report, Part 3 of 3). 
Murphy, John M. .........cccecseseseeseee Sept, p. 98 
Make pipelines more immune to seismic activity 
(PN) Sept, p. 143 
Managing the flow of paper in your office. Basta, 
Nicholas ... Feb, p. 149 
Modeling software improves stripper efficiency 
(PN) June, p. 129 
Modeling software targets restricted flow. Jung, 
Dick (PN) May, p. 133 
Molecular modeling with a supercomputer pro- 
duces optimal enzyme structures (C) 
Apr, p. 23 
Object-oriented programs boost automated pro- 
duction scheduling (C) 
Object-oriented programs help cut operating costs 
(C) July, p. 19 
Online diagnostics makes manufacturing more 
robust (Feature Report, Part 1 of 2). 
Padalkar, Samir, Karsai, Gabor, Sztipanovits, 
Janos & DeCaria, Frank (EP) 
Paperless batch plants become a — Fouhy, 
Ken, et al. (N) Sept, p. 31 
Plug-and- play hits the CPI. Fouhy, Ken (Ed) 
Sept, p. 5 
Process control vendors team up with Microsoft. 
Basta, Nicholas (N) 
Process simulation: the next generation. Basta, 
an, p. 139 
Programming the easy way). Desai, Nikhil (EP)... 
July, p. 86 
Send a virtual worker for equipment repair by 
CAD planning (C) 
Software expedites quality assurance (PN) 
Jan, p. 133 
Solve design problems without losing control. 
Basile, Samuel (PN) Apr, p. 149 















































Statistical software package speeds field trou- 
bleshooting (PN) 

Supervisory control and smart hardware extend 
their reach. Zanetti, Richard (N) ....Dec, p. 39 


Take a self-guided tour of process plants via vir- 
tual reality (C) 


May, p. 21 





Computers 

Boost plant performance through upgraded in- 
strumentation. Boland, Mark 

Computers cannot be scapegoats for failures in 
automated process plants (C) 

Have office, will travel. Basta, Nicholas, et al (N).. 

Aug, p. 33 

Making history — millisecond by millisecond. 
Basta, Nicholas Dec, p. 

This software ties your office to the field (C) 

May, p. 21 








Computers (Personal) 

Chemputers Conference 3. Basta, Nicholas 

Mar, p. 157 

Chemputers Europe II. Basta, Nicholas 

Nov, p. 191 

Control-software suppliers rally around Mi- 
crosoft’s Windows (C) 

Condensation 


Steam handlers zero in on condensate 











Condensers 
Beware of condenser fouling. Buecker, Brad (EP).. 
Apr, p. 108 





Conductivity 
Online device automates conductivity (PN) 
Mar, p. 151 





Consultants 
Don’t forget registration and insurance (L) 
Jan, p. 8 

Containers (Bulk/Glass/Plastics) 

Captive container program controls cost and lia- 
bility (PN) Nov, p. 189 

Controllers 

Automation provides an exact pressure profile 
(PN) Oct, p. 149 

Nitrogen purge relies on simplicity. Lynch, Jim 
(PN) July, p. 159 

Controls 

New batch-control standard helps obviate cpera- 
tional problems (C) June, p. 15 

Cooling 

Computer prescription for batch processes. Basta, 
Nicholas July, p. 161 

— Letter Oct, p. 8 

Drain heating or cooling coils accurately. Realff, 
Matthew J. & Sommerfeld, Jude T. ................. 

June, p. 121 

Oct, p. 8 























— Correction 

Cooling Towers 

Chemical treatment makes cooling water 
reusable (Feature Report, Part 3 of 3). Bo- 
fardi, Bennett P. & Smith, Alan L. (EP) 

July, p. 106 

Minimizing solids buildup in cooling towers. 
Barzuza, Isaac (EP) 

Traced biocides help optimize cooling-water-treat- 
ment systems (C) 








Direct-refining route makes high-grade copper 
from scrap (C) 

Iron-mediated copper process cuts electricity use 
(C) Aug, p. 23 

Corrosion 

Fight corrosion with vlastic (Feature Report). 
Khaladkar, Pradip R. «0... Oct, p. 95 

Guarding against corrosion (F) Apr, p. 115 

Three sump pumps survive 18 years of corrosive 
service (PN) Feb, p. 147 

Costs 

Air pollution control: Escalate equipment costs. 
Vatavuk, William M. (EP) 











Buying used equipment. Thomson, Walter G. ....... 





Captive container program controls cost and lia- 
bility (PN) Nov, p. 189 
Cheaper way to treat hydrogen sulfide (C) 
Oct, p. 
Chlorine-free process for a rubber additive cuts 
waste and production costs (C) ......May, p. 17 
Digital dollars: Cost-estimating software speeds 
process decision-making. Basta, Nicholas 
Apr, p. 151 
Direct route to acetic acid cuts capital costs (C) 
May, p. 17 
Direct route to titanium powder halves produc- 
tion costs (C) 
Economic indicators 
Economic indicators 
— Correction 
Economic indicators 
Economic indicators 
Economic indicators 
Economic indicators 
Economic indicators 
Economic indicators 
Economic indicators 
Economic indicators 
Economic indicators 
Economic indicators 
Electricity for the CPI: Free wheeling in a deregu- 
lated market. Parkinson, Geraid (N) 


























Equipment costs: Don’t ignore tomorrow (Feature 
Report, Part 2 of 2). Wilke, Galen & Pecar, 
Branco (EP) Aug, p. 74 

German study identifies low-cost switchovers to 
chlorine-free processes (C) Feb, p. 13 

Heat integration is key to cost-effective steam- 
stripping of ammonia (C) 

Object-oriented programs help cut operating costs 
(C) July, p. 19 

Research consortium focuses on cleanup of sol- 
vent wastes (C) 








Route for methyl methacrylate from syngas is 
cleaner and more economical (C)....Aug, p. 25 

Counterfeiting 

High tech methods foil counterfeiters. Hairston, 
Deborah (N) Mar, p. 43 

Couplings 

Flangeless pipe connectors eliminate emissions 


Oct, p. 17 








A potpourri of equipment prices (Feature Report, 
Part 1 of 2). Vatavuk, William M. (EP) 

Aug, p. 68 

Capital spending: A bumpy ride. Basta, Nicholas, 
et al. (N) May, p. 39 

China sets a new agenda. Shanley, Agnes (N) 

Apr, p. 30 

China’s CPI: A leader in economic growth. 
Qinghua, Zhao (N) Apr, p. 33 

CPI and the Contract with America: Impacts still 
unclear. Fadopé, Cece Modupé (N).Feb, p. 43 

CPI capital spending index (C) 

CPI capital spending index (C)... 

CPI capital spending index (C)... 

CPI capital spending index (C) 

CPI capital spending index (C)... 

CPI capital spending index (C) ... 

CPI capital spending index (C).... 

CPI capital spending index (C) ... 

CPI Capital spending index (C) 

CPI Capital Spending index (C) 

CPI Capital Spending index (C) 

CPI Capital Spending index (C) 

CPI design engineers go with the flow. Fouhy, 
Ken & Parkinson, Gerald (N)......June, p. 28 

Equipment costs: Don’t ignore tomorrow (Feature 
Report, Part 2 of 2). Wilke, Galen & Pecar, 
Branco (EP) Aug, p. 74 
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Intelligent PIDs step forward. Fouhy, Ken (N) 
: Apr, p. 50 
Peso’s fall means more hard times for Mexico’s 
CPI. Parkinson, Gerald (N) 
Risk & the CPI. Kim, Irene, et al. (N)...Feb, p. 26 
— Letter Apr, p. 10 
Crushing 
‘Cryo-crushing’ promises efficient separation of 
plastic waste (C) Feb, p. 19 
Cryogenics 
‘Cryo-crushing’ promises efficient separation of 
plastic waste (C) 
Cryogenic oxygen generator helps cut NOx emis- 
sions from glass furnaces (C) Feb, p. 21 
Crystallization 
Attractions of melt static crystallization. Has- 
sene, Miloud & Drouglazet, Guenaél (EP) 
Sept, p. 108 











Cyclones 
Tips for selecting highly efficient cyclones. Am- 
rein, David May, p. 123 


Dairy Products 

Reverse osmosis is key to *reating wastewater 
from dairy processes (C) Jan, p. 17 

Data Collection 

Generating your own VLE data. Schlowsky, 
RP IING HOY GELS: sscccvascs icon eshivnvsuassecienl Mar, p. 139 

— Letters Aug, p. 8 

Making history — millisecond by millisecond. 
PRAIRIE 656s sass sscvekise cocsasee Dec, p. 126 

Malaysia’s industries plug into nature. Moore, 
Stephen (N) July, p. 39 

Shell Oil rig provides a risk analysis case-study. 
Ondrey, Gerald (N) 

Data Visualization 

Commercial graphics program speeds DCS up- 
grade. Blatti, Claude (PN) 

Making safety data ‘safe’. Kreder, Robert A. & 
Berwanger, Patrick C. ...............+ Apr, p. 131 

Databases 

Cleaner by design. Samdani, G. Sam (N) 

July, p. 32 

Complete site database streamlines operations. 
Frohlich, Gerhard (PN) 

















nologies (C) 
Product stewardship shifts into high gear (Fea- 
ture Report). Bond, Gregory G. (EP) 
Jan, p. 78 
Programming the easy way. Desai, Nikhil (EP) 
July, p. 86 








Dehydration 

Membranes provide a cleaner way to dehydrate 
natural gas (C) 

Demo Projects 

Cellulosic sponge scavenges heavy metals from 
waste streams (C) 

Coal ‘logs’ take an easier ride in a water-filled 
pipeline (C) Jan, p. 19 

Fuel cell demo debuts as global forum highlights 
new technology. Parkinson, Gerald (N) 

Jan, p. 46 

Generating your own VLE data. Schlowsky, 
ROR OG AL 5 icacietsisceceicegd Mar, p. 139 

-- Letters Aug, p. 8 

Route for dimethyl ether from syngas readies for 
scaleup (C) Apr, p. 17 

Desalination 

Sun shines brightly for seawater desalination (C). 

Mar, p. 19 

















Design 

Calculating settling velocities of particles. 
Chhabra, Raj Sept, p. 133 

CPI design engineers go with the flow. Fouhy, 
Ken & Parkinson, Gerald (N).......caune, p. 28 








Dealing with two-phase flows. Daniels, Lawrence 
(EP) June, p. 70 

Determining boiler-water makeup. Beecher, Jesse 
& Herman, Karl 





Generating your own VLE data. Schlowsky, 
MRI 5a ssisd jasessncusicovitabevneee Mar, p. 139 
— Letters 
More contracting tips (L) 
On the trail of hidden design flaws. Swisher, Cur- 
tis N. Feb, p. 133 
Painkiller for batch control headaches, Part 1: 
The Batch; Part 2: Plant Design. Haxthausen, 
Niels (EP) Oct, p. 118 
Problem-free pumping systems: A guide to holis- 
tic design. Nelson, William E. & Dufour, John 
W. (EP) Jan, p. 87 
Process simulation: the next generation. Basta, 
Nicholas Jan, p. 139 
Select the optimum pipe size. Capps, Ronald W. 
(EP) July, p. 128 
Simplifying piping network analysis. Cochran, 
Thomas W. (EP) Apr, p. 104 
Solve design problems without losing control. 
Basile, Samuel (PN) Apr, p. 149 
Take a self-guided tour of process plants via vir- 
tual reality (C) July, p. 21 
Development 
China resets its development plans. Fouhy, Ken 
(N) June, p. 44 
Digestion 
Destroy organic emissions & offset fuel use (PN)... 
Sept, p. 141 





























Distillation 

Catalytic distillation makes cumene for phenol 
and acetone production (C) 

Digital distillation the easy way. Basta, Nicholas . 

Oct, p. 153 

Distillation synthesis software speeds up optimal 
design (C) Apr, p. 25 

Generating your own VLE data. Schlowsky, 
OB os ccccksicosesssixnaanoccess Mar, p. 139 

— Letters Aug, p. 8 

Distributed Control Systems 

Advanced process control: Ingenious, yet accessi- 
ble. Parkinson, Gerald & Fouhy, Ken (N) 

May, p. 28 

— Postscript Sept, p. 8 

Boost plant performance through upgraded in- 
strumentation. Boland, Mark 

Commercial graphics program speeds DCS up- 
grade. Blatti, Claude (PN) Apr, p. 147 

For process control, think ‘OCS,’ instead of DCS 
(C) Sept, p. 19 

Prescriptions for productivity at Sandoz (PN) 

Mar, p. 153 























DOD (U.S. Dept. of Defense) 

U.S. government initiatives win prestigious 
awards from the private sector (C).Nov, p. 27 

DOE (U.S. Dept. of Energy) 

Solar energy gains power (C) 

Threat of extinction of DOE. Parkinson, Geral 
(N) Apr, p. 43 

DOT (U.S. Dept. of Transportation) 

Confused about rules on hazardous materials 
transportation? Meason, James & Beutler, 
Curt (EP) May, p. 94 

Drilling 

‘Smart’ drill provides rapid characterization of 
waste sites (C) Feb, p. 15 

Drying 

Getting a grip on Sludge (Feature Report). Isaacs, 
Mark, Heywood, Nigel & Blake, Nigel et al. ... 

Oct, p. 80 

— Letter Nov, p. 8 

Spray drying update. Ondrey, Gerald (N) 




















Dust Collectors 
Have office, will travel. Basta, Nicholas, et al (N).. 
Aug, p. 33 
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Tips for selecting highly efficient cyclones. Am- 
rein, David May, p. 123 

Dust Handling 

California power play. Parkinson, Gerald (N) 

Feb, p. 50 

Granulation solves alumina dust problem (C) 

Mar, p. 21 

This software ties your office to the field (C) 

May, p. 21 














EC (European Community) 
Europe sets goals for recycling packaging waste 
(C) Jan, p. 25 
European chemical industry bounces back (C) 
Jan, p. 23 
European chemicals producers face mixed growth 
prospects (C) July, p. 23 
European companies prepare to show off their 
‘green’ identities (C) 
New index aids in comparing EC engineering pro- 
grams (N) Apr, p. 54 
New payback for environmental commitment. 
Mar, p. 49 
OECD recommends standards to ‘regulate’ the 
regulators (C) 
On the EMS bandwagon (N) 
Ecology 
Fluegas desulfurization: Too much of a good 
thing? (C) Oct, p. 19 
Idle ammunition plant becomes a test bed for ‘in- 
dustrial ecology’ (C) Feb, p. 15 
Economics 
Economic indicators 
Economic indicators 
— Correction 
Economic indicators 
Economic indicators 
Economic indicators 
Economic indicators 
Economic indicators .. 
Economic indicators .. 
Economic indicators 
Economic indicators 
Economic indicators 
Economic indicators 
Enviroeconomics to the rescue (Re: The best ap- 
proach to environmental compliance, CE, 
2/95, pp. 104-110) (L) July, p. 10 
Education 
NSF tackles chemical engineering education is- 
sues online. Sattem, Kathy (N)......July, p. 43 
Technology retools continuing education. Sam- 
dani, G. Sam & Ondrey, Gerald (N) 
Sept, p. 35 























Mar, p. 8 

Mar, p. 184 
..Apr, p. 180 
..May, p. 162 














Elastomers 

DuPont and Dow join forces in elastomers. 
Chowdhury, Jayadev (N) 

New process stretches the limits of polypropylene 
(C) Feb, p. 19 

Electrical Equipment 

Compact turbogenerator brings power to small 
and remote users (C) 

Electric motor standard promises to ease plant 
maintenance (F) 

Electricity 

Electricity for the CPI: Free wheeling in a deregu- 
lated market. Parkinson, Gerald (N) 

Jan, p. 29 

Restructuring the electric utility industry. 
Zanetti, Richard (Ed) 

Shocking method for pulverizing hard materials 
(C) May, p. 21 

Electrochemistry 

Aerogel and electrochemistry clean up contami- 
nated water (C) 

Harnessing the dynamics of electrochemical 
processes. Cifuentes S., Luis (EP) Jan, p. 102 

Lead-recovery process yields ‘four nines’ in purity 
(C) May, p. 25 
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NOTES — 


Electrolysis 

An electrolytic route promises to halve fluegas 
desulfurization costs (C) 

Electrolysis plus UV light remediates and disin- 
fects contaminated groundwater (C) 

Dec ’94, p. 19 





Electrometallurgy 

Harnessing the dynamics of electrochemical 
processes. Cifuentes S., Luis (EP) Jan, p. 102 

Electronic Data Management 

Cheaper way to treat hydrogen sulfide (C) 

Oct, p. 17 


Electronic document management is a key to cut- 








Apr, p. 50 

Electroplating 

Iron-mediated copper process cuts electricity use 
(C) Aug, p. 23 

Electrowinning 

Harnessing the dynamics of electrochemical 
processes. Cifuentes S., Luis (EP) Jan, p. 102 

Process improves to economics of gold production 
(C) Sept, p. 25 

Emergency Response Planning 

Planning for emergericy response (Feature Re- 
port, Part 2 of 3. Seeley, Louise A. & 
Moosemiller, Michael D. (EP).......June, p. 84 

Employment 

CE marches into the diversity minefield (Survey 
results). Kim, Irene (N) Dec, p. 33 








Diversity: Not just black and white (Survey) 
Sept, p. 11 
Downsizing runs its course. Kim, Irene, et al (N) .. 
Aug, p. 39 
Finding a job is just en old hard work (Re: Let- 











Finding a job is just plain old hard work (Re: Mi- 
nority Hiring: a business imperative, CE, 
12/94, p. 5) (L) Apr, p. 8 

How about a job in Biotech? Parkinson, Gerald 








Job role and satisfaction (Survey) 

Managing the human side of the business. 
Zanetti, Richard (Ed) 

Old problem: Age discrimination. (L) 

— Letter 

— Letters 

Where are the jobs going? (L) 

Energy 

Asia: top energy market (N) 

China faces a long energy shortage. Moore, 
Stephen (N) Apr, p. 54 

Energy Conservation 

Aerogel and electrochemistry clean up contami- 
nated water (C). Feb, p. 17 

Compact heat-exchanger reactors save energy (C) 

Oct, p. 21 

Getting value from waste fuels (Feature Report). 
Noble, Roger & Waibel, Richard (EP) 

May, p. 70 

How to keep the steel industry strong. Zanetti, 
Richard (Ed) Mar, p. 5 

Energy Technology 

CPI and the Contract with America: Impacts still 
unclear. Fadopé, Cece Modupé (N).Feb, p. 43 

Engineering Design 

Design of experiments. Hockman, Kymberly K. & 
Berengut, David (EP) Nov, p. 142 

Voluntary cleanup program works. Zanetti, 
Richard (Ed) 

Engineering Services 

More contracting tips (L) 

Engineers 

Corporations will hire more engineers for execu- 
tive management positions (C).......Nov, p. 19 

Engraving 

New index aids in comparing EC engineering pro- 
grams (N) Apr, p. 54 
































Environment 

Adaptability: Enviable, and today necessary. 
Chopey, Nicholas P. (Ed) 

Avoid dangerous surprises during site cleanups. 
Manuele, Vincent O. (EM) June, p. 125 

Best approach to environmental compliance. Am- 
mann, Paul R., et al. (F) 

California conference showcases oil spill technolo- 
gies. Parkinson, Gerald (N) 





Apr, p. 30 
Clean water: A new rallying cry for India’s envi- 
ronmentalists. Rajagopal, R. (N) ...July, p. 54 
CPI and the Contract with America: Impacts still 
unclear. Fadopé, Cece Modupé (N) .Feb, p. 43 
Dawa of the electric car? Veasey, David (N) 
Nov, p. 59 
Enviroeconomics to the rescue (Re: The best ap- 
proach to environmental compliance, CE, 
2/95, pp. 104-110) (L) 
Environmental processes get the spotlight at En- 
vitec in Diisseldorf. Ondrey, Gerald (N) 
July, p. 47 
Environmental technology transfer: a two-way 
street. Parkinson, Gerald (N).......June, p. 33 
EPA budget at an impasse. Veasey, David (N) 
Nov, p. 53 
EPA launches a program to encourage environ- 











Heat exchangers target environment control (F)... 

June, p. 109 

India mandates health care, and tackles car emis- 
sions. Rajagopal, R. (N) 

ISO 14000: How to decide what is right for your 
company (Feature Report, Part 2 of 3). Bird, 
Warren A. Sept, p. 94 

ISO 14000: New passports to world markets. 
Samdani, G. Sam, et al. (N) June, p. 41 

Lending credence to water-quality improvements. 
Sage, Louis & Strang, Richard ...Mar, p. 145 

New insurance offered for environmental profes- 
sionals (N) Nov, p. 60 

New payback for environmental commitment. 
Fouhy, Ken (N) 

Process aids get greener (F) 

Product stewardship shifts into high gear (Fea- 
ture Report). Bond, Gregory G. (EP) 














Recycling the toxics (L) 

Risk assessment: No time for complacency. Shan- 
ley, Agnes (Ed) Feb, p. 5 

Run your cleanup department as a business. 
Knowles, C. Richard 

Shell Oil rig provides a risk analysis case-study. 
Ondrey, Gerald (N) 

Slashing the regulatory burden. Zanetti, Richard 
(Ed) May, p. 5 

Superfund taxes to expire. Veasey, David (N) 

Nov, p. 59 

TRI ‘champions’ to be awarded for emissions cuts. 
Zanetti, Richard (N) 

U.S. plans to streamline, rather than water down, 
existing environmental rules (C) ....Apr, p. 27 

U.S. waste output is growing, study finds (N) 

Apr, p. 50 

Wakeup call, a rallying cry (Re: Avoiding criminal 

liabilities, CE, 6/94, pp. 127-130) (L) 

















Enzymes 
Enzymes toughen up for chemical processing. 
Hairston, Deborah 





Molecular modeling with a supercomputer pro- 
duces optimal enzyme structures (C) 
Apr, p. 23 
EPA ries Environmental Protection 





Nov, p. 53 

EPA customizes its regulations into industry-spe- 
cific ‘cluster’... (C) 

EPA defers to state laws for land disposal of toxic 
wastes (C) Feb , p. 23 

EPA develops standards to curb emissions from 
resin plants (C) 

EPA expands its toxic release inventory (C)........... 

Jan, p. 25 

EPA issues final rules limiting emissions from 
epoxy-resin operations (C) 

EPA issues ‘new use’ restrictions for a number of 
chemicals (C) Oct, p. 27 

EPA levies fines for ammonia, chlorine and other 














Feb, p. 23 

EPA streamlines rules for Title V permit revi- 
sions (C) Oct, p. 27 

House ‘victory’ on EPA funding may backfire. 
Veasey, David (N) 

Risk assessment: No time for complacency. Shan- 

Feb, p. 5 

Solvent extracts PCBs from contaminated soil (C) 

Jan, p. 19 

TRI ‘champions’ to be awarded for emissions cuts. 
Zanetti, Richard (N) sp. 54 

U.S. chemical industry sues EPA to block the fed- 
eral toxics release program (C) 

U.S. hazwaste-minimization plan emphasizes 
risk assessment (C) 

USS. plans to streamline, rather than water down, 
existing environmental rules (C) .... Apr, p. 27 

U.S. toxic releases are down, but waste genera- 
tion is up (C) May, p. 25 

110 USS. utilities can use those emissions credits. 
Fadopé, Cece Modupé (N) 

Equi 

95 Chem Show Nov, p. 90D-1, 901-1 

Buying used equipment. Thomson, Walter G. ....... 

Nov, p. 169 

Control liquid emissions with mist eliminators (F) 

Dec, p. 97 

Equipment costs: Don’t ignore tomorrow (Feature 
Report, Part 2 of 2). Wilke, Galen & Pecar, 
Branco (EP) 

Installing liquid-ring vacuum pumps. Butzbach, 
Thomas L., Aglitz, John & Bhatnagar, Rajen- 
der K. & Bolt, Donald E. (EP)......Nov, p. 132 

Potpourri of equipment prices (Feature Report, 
Part 1 of 2). Vatavuk, William M. (EP) 

Aug, p. 68 

Powder producers pursue perfection. Moore, 
Stephen, Ondrey, Gerald & Parkinson, Ger- 
ald (N) Nov, p. 30 

Proper selection of actuators and positioners can 
keep your valves in tip-top working condition 
(Feature Report). Fitzgerald, William 

Dec, p. 74 

Spray drying update. Ondrey, Gerald (N) 

Dec, p. 30 
































Ethics 

Reformulation’s ethical issues (N) 

Evaporators 

Slashing the regulatory burden. Zanetti, Richard 

(Ed) May, p. 5 

Exports 

China sets a new agenda. Shanley, Agnes (N) 
Apr, p. 

Chinese executives tour and study in the U.S. (N) 
Jan, p. 54 


Aug, p. 48 
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European chemical industry bounces back (C) 
Jan, p. 23 

How to keep the steel industry strong. Zanetti, 
Richard (Ed) Mar, p. 5 

Indian investment shifts into high gear. Chow- 
dhury, Jayadev (N) 

Extraction 

Iron-mediated copper process cuts electricity use 
(C) Aug, p. 23 

Microwave heating accelerates solvent extraction 

Feb, p. 13 

Mobil and GE brings a new technology to remedi- 
ate mercury- contaminated sites (C) 

Apr, p. 17 

Supercritical extraction produces purer tonic 
from ginseng (C) Aug, p. 23 

Extrusion 

Extrusion route to plastics recycling promises big 
cost savings (C) Aug, p. 17 

Melt extruder boosts productivity in the pharma- 
ceutical industry (C) Nov, p. 21 


Feeders 

Frequency control keeps this vibratory feeder 
humming (PN) Apr, p. 145 

Taking the fits and starts out of solids feeding (F). 

Nov, p. 121 
































Fiber Optics 

Optical sampling provides reliable monitoring of 
processes (C) Oct, p. 23 

Fibers 

China’s top polyester producer expands. Qinghua, 
Zhao (N) Mar, p. 51 

Fullerenes peel off carbon fibers (C)......Oct, p. 25 

Making silicon carbide fibers for one fifth the cost 
of conventional methods (C) Sept, p. 21 

Fibers (Synthetic) 

These nitride fibers can take the heat (C) 

Nov, p. 23 











Fieldbus 

Boost plant performance through upgraded in- 
strumentation. Boland, Mark Sept, p. 81 

Films 

Smart film modulates its pore sizes with temper- 
atures (C) Aug, p. 19 

Zeolite membranes tolerate harsh, high-tempera- 
ture separations (C) July, p. 21 

Filters 

Biotrick cracks wastegas VOCs and sulfur com- 
pounds (C) May, p. 21 

Corrosion is no problem for this quartz filter (C)... 

Oct, p. 21 

Minimizing solids buildup in cooling towers. 
Barzuza, Isaac (EP) 











disposal, CE, 10/94, p. 124 (L) 

Strainers find a niche as filters (F) 

Filtration 

Process Air: Breathing life into process plants. 
Fay, Terrence (EP) 

Fittings 

Problem-free pumping systems: a guide to holistic 
design. Nelson, William E. & Dufour, John W. 
(EP) Jan, p. 87 

Flame Retardants 

Flame retardants cool under fire. Hairston, Debo- 
rah Sept, p. 65 

Flow 

Dealing with two-phase flows . Daniels, Lawrence 
(EP) June, p. 70 

Inception of ‘avalanche’ helps measure powder 
flowability (C) Nov, p. 19 

Flowmeters 

Flowmeters, versatile by design (F) ..July, p. 111 

Gas meter stays unperturbed by upstream flow 
disturbances (C) i 

Taking the fits and starts out of solids feeding (F). 

Nov, p. 121 




















This flowmeter measures solids online (C) 
Dec ’94, p. 23 





Fluegases 

An electrolytic route promises to halve fluegas 
desulfurization costs (C) 

Chelated iron helps remove NOx from fluegas (C). 

Apr, p. 19 

Fluegas conditions makes its own sulfur trioxide 
(C) Feb, p. 21 

Fluegas desulfurization: Too much of a good 
thing? (C) Oct, p. 19 

Fly ash and fluegas produce inexpensive elec- 
trolytes for batteries (C) 

How to reclaim salable HC] from fluegas (C) 

June, p. 15 

Laser system monitors NH and dust levels in 
fluegas (C) Nov, p. 21 

Fluidization 

Fluid-bed bioreactor offers a 1.6-yr payback (C) 

May, p. 17 




















Fly Ash 

Fly ash and fluegas produce inexpensive elec- 
trolytes for batteries (C) Feb, p. 13 

Foams 

Palm oil makes polyols for foam production (C) 

May, p. 21 

Recycled polystyrene foam makes fire-and water- 
resistant material (C) June, p. 23 

Focus 

Bulk packaging tests automation technology (F)... 

Aug, p. 107 
Catalysts for a cleaner Environment. ...............000 











Gas handling is going oil-free (F) 
Guarding against corrosion (F) 
Hands-off valves mean accurate control 








Making the ideal sensor (F) 
Mixers that do more than blend (F) 





— Correction 

Process aids get greener (F) 

Process control: Back to basics (F) 

Pumping options for difficult fluids (F).Feb, p. 95 

— Postscript June, p. 8 

Re: Learn how to listen to your equipment, CE, 
11/94, p. 127 (Correction) (L) 

Strainers find a niche as filters (F).....June, p. 91 

Towards pump standardization (F)...July, p. 135 

Transfer heat without doing harm (F) 











~ Correction 
With solids handling, special is standard (F) 
Oct, p. 127 








Food Processing 

Ridding cheese whey of fat yields a substitute for 
egg whites (C) 

Fractionation 

Benzene conversion route tackles an environmen- 
tal issue (C) Dec ’94, p. 17 

France 

French levy on hazardous waste pays for site re- 
mediation (C) 

Fuel Cells 

Fuel cell demo debuts as global forum highlights 
new technology. Parkinson, Gerald (N) 








Fuel cells make their CPI moves . Gilbert, B.R., et 
al. (EP) Aug, p. 92 

Fuels 

Biodiesel reduces emissions and boosts cetane 
rating (C) Oct, p. 25 

Cleaner fuels may save the Taj Mahal. Rajagopal, 
R. & Siddiqi, Abdul-Rauf (N) June, p. 44 

Cyclohexane makes the grade as a carrier of hy- 
drogen (C) Dec ’94, p. 19 
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Getting value from waste fuels (Feature Report). 
Noble, Roger & Waibel, Richard (EP) 

May, p. 70 

Granular polymers rid wastewater of hydrocar- 
bons (C) May, p. 23 

Nuclear waste: Confronting the issue. Zanetti, 
Richard (Ed) Dec, p. 5 

Route for dimethyl ether from syngas readies for 
scaleup (C) Apr, p. 17 

Sound way to recover oil from soil (C) .May, p. 23 

Fullerenes 

Fullerenes peel off carbon fibers (C) 

Fungicides 

New biofungicide vies with chemical products (C). 

May, p. 21 














Oct, p. 25 





Furnaces 

Blast furnaces make way for new steel technol- 
ogy. Ondrey, Gerald, Parkinson, Gerald & 
Moore, Stephen (N) 

Keeping burners in fighting trim (Feature Re- 
port). Straitz III, John & Mendoza, Vicente 
(EP) May, p. 66 

Novel burner design cuts fuel and oxygen con- 
sumption by 10% (C) 

Waste plastic replaces heavy oil in a steelmaking 
blast furnace (C) Apr, p. 21 


Gases 

Getting value from waste fuels (Feature Report). 
Noble, Roger & Waibel, Richard (EP) 

May, p. 70 














Generators 
Customizing pays off in steam generators. Gana- 
Jan, p. 108 
Jan, p. 21 
Genetic Engineering 
Is a guayule latex process commercially viable? 
(C) May, p. 19 
Slice of a gene and a pH buffer boost bacterial 
growth (C) Jan, p. 21 
Germany 
Dow unveils plans for east German sites. Ondrey, 
Gerald (N) May, p. 44 
Eight new carcinogens are added to Germany’s 
workplace exposure list (C) 
Germany moves to standardize life cycle analyses 
(C) Sept, p. 25 
Glass 
Novel burner design cuts fuel and oxygen con- 
sumption by 10% (C) Aug, p. 21 
Portable glassifier tackles mixed low-level ra- 
dioactive wastes (C) 
Glue 
Reformulation’s ethical issues (N) 
Gold 
Gold bio-oxidation process uses ammonium thio- 
sulfate (C) 
Process improves to economics of gold production 
(C) Sept, p. 25 
These hot little microbes facilitate gold produc- 
tion (C) Mar, p. 25 
Greenhouse Effect 
These potent greenhouse gases are the newest 
targets for control (C) 
U.S. CO, emissions continue their upward climb 
(C) Dec ’94, p. 27 
Gypsum 
Granulation solves alumina dust problem (C) 
Mar, p. 21 
H 


Heat Exchangers 

Compact heat-exchanger reactors save energy (C) 

Oct, p. 21 

Gasket-free plate heat-exchanger stretches pres- 
sure and temperature limits (C)....Jjan, p. 15 

Heat exchangers target environment control (F)... 

June, p. 109 
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Three-phase flow? Consider helical-coil heat ex- 
changers. Haraburda, Scott S. ...July, p. 149 

Heat Tracing 

Proven tools and techniques for electric heat trac- 
ing. Gupta, Dinesh & Rafferty, Bob (EP) 

May, p. 104 





Heat Transfer 
Drain heating or cooling coils accurately. Realff, 
Matthew J. & Sommerfeld, Jude T. ................. 





— Correction 
Fast estimation of reboiler reliability. Anaya Du- 
rand, Alejandro & Osorio Bonilla, Marco A. .... 
Aug, p. 113 
Heat loss rates in pipes. Bornt, ButchDec, p. 107 
Heat transfer fluids - too easy to overlook. Green, 
Richard L. & Morris, Ronald C. (EP) 
Apr, p. 88 
Transfer heat without doing harm (F) 
Mar, p. 101 
Upgraded heat transfer fluid eliminates odors 
and leaks (PN) 
Heaters 
Proven tools and techniques for electric heat trac- 
ing . Gupta, Dinesh & Rafferty, Bob (EP) 
May, p. 104 

















Heating 

Computer prescription for batch processes. Basta, 
Nicholas 

— Letter 

Drain heating or cooling coils accurately. Realff, 
Matthew J. & Sommerfeld, Jude T. ................. 

June, p. 121 

— Correction Oct, p. 8 

Process Air: Breathing life into process plants. 
Fay, Terrence (EP) 

Herbicides 

High-temperature plasma destroys halogenated 
organics (C) Apr, p. 23 

Holland 

Dutch workers are happy with their jobs but don’t 
want to live near the plants (C)......Aug, p. 19 

Hydrocarbons 

Granular polymers rid wastewater of hydrocar- 
bons (C) May, p. 25 

Regenerative catalytic oxidation process handles 
brominated hydrocarbons (C) Sept, p. 17 

Hydrogen 

Cyclohexane makes the grade as a carrier of hy- 
drogen (C) Dec ’94, p. 19 

Metallic membrane speeds separation of high-pu- 
rity hydrogen (C) 

Hydrogenation 

Make the most of catalytic hydrogenations. Lan- 
dert, Jean-Pierre & Scubla, Tiziano (EP) 

....Mar, p. 118 


























Imports 

India clamps down on toxic waste imports. Ra- 
jagopal, R. (N) Apr, p. 52 

Indian investment shifts into high gear. Chow- 
dhury, Jayadev (N) Feb, p. 37 

Incineration 

Citric acid removes heavy metals from incinera- 
tor ash (C) July, p. 25 

Incinerators need only minor changes to handle 
CFCs (C) Apr, p. 19 

Incinerators 

Chemical inhibition cuts dioxin emissions from 
incinerators (C) Feb, p. 15 

Practical approach to compliance with the HON 
MACT. Hultman, Mark M. (EP) ....Mar, p. 90 

In¢cia 

Clean water: A new rallying cry for India’s envi- 
ronmentalists. Rajagopal, R. (N) ...July, p. 54 

Conflict heats up along India’s Konkan peninsula. 
Rajagopal, R. (IN) ........:ssssssessesecseees Mar, p. 54 

Dupont nylon plant moves to Tamil Nadu. Ra- 
jagopal, R. (N) July, p. 48 























Huge gas-well blaze is quelled in India. Ra- 
jagopal, R. (N) Apr, p. 56 

India clamps down on toxic waste imports. Ra- 
jagopal, R. (N) Apr, p. 52 

India mandates health care, and tackles car emis- 
sions. Rajagopal, R. (N) hs 

India’s R&D reinvents itself. Rajagopal, R. & 
Chowdhury, Jayadev (N) 

Indian investment shifts into high gear. Chowd- 
hury, Jayadev (N) 

Industry and academia team up for pharmaceuti- 
cal and catalyst R&D. Ondrey, Gerald (N) 
June, p. 46 

The Enron affair won’t affect other CPI deals. 
Chowdhury, Jayadev (N) 

Industrial Gases 

Cryogenic oxygen generator helps cut NOx emis- 
sions from glass furnaces (C) Feb, p. 21 

Metallic membrane speeds separation of high-pu- 
rity hydrogen (C) Aug, p. 19 

Nitrogen cracks underground tank remediation 
problem (C) Mar, p. 27 

Nitrogen purge relies on simplicity. Lynch, Jim 

July, p. 159 

Supercritical carbon dioxide isolates uranium (C). 


June, p. 17 
Information Superhighway 
‘Global village’ showcases one-stop shopping for 
information (C) 
Taking off into the world of internet. Chowdhury, 
Jayadev (EP) Mar, p. 30 
Virtual engineer: Brain power to go. Kim, Irene 
(N) Oct, p. 35 
— Letter Nov, p. 8 
Instrumentation 
Boost plant performance through upgraded in- 
strumentation. Boland, Mark 
Controls with ‘authority’ and ‘finesse’ may replace 
PID algorithms (C) 
Dipstick boasts robustness using microwave 
pulses (C) July, p. 27 
Human nose finds its rival in an electronic aroma 
detector (C) Nov, p. 17 
Intelligent PIDs step forward. Fouhy, Ken (N) 
Apr, p. 50 
ISA 95: Show Preview ..Sept, p. 126D-1, 1261-1 
Laser system monitors NH3 and dust levels in 
fluegas (C) Nov, p. 21 
Measuring liquid level: A guide for CPI users 
(Feature Report). Parker, Sarah (EP) 
May, p. 77 
More than three-quarters of new devices fail to 
deliver on their specifications (C)...Nov, p. 17 
One-piece thermocouple boasts quick response (C) 
Oct, p. 19 
Supervisory control and smart hardware extend 
their reach. Zanetti, Richard (N)....Dec, p. 39 
Insulation 
Cellular glass insulation keeps liquefied gas (PN). 
Nov, p. 187 


















































Insurance 

New insurance offered for environmental profes- 
sionals (N) Nov, p. 60 

These nitride fibers can take the heat (C) 

Nov, p. 23 








Integrated Circuits 

Inert atoms carve out microcircuits on silicon 
chips (C) Oct, p. 19 

lon Exchange 

Magnetized ion-exchange resins recover metals 
from wastewater (C) 

Ozone, UV light and ion-exchange resins destroy 
cyanide-laden waste (C) 

Process improves to economics of gold production 
(C) Sept, p. 25 

jon Exchangers 

Upflow countercurrent regeneration doubles 
water-demineralizer capacity (C) 

Dec ’94, p. 21 














Iran 

Iran’s petrochemicals come out of isolation. Kha- 
jehpour, Bijan (N) 

Iron 

Cleaner route to iron production replaces coke 
with coal (C) Nov, p. 27 


J 


Japan 

Concept of a virtual factory gets a test run in 
Japan (C) June, p. 19 

Japan confirms it left chemical arms in China. 
Moore, Stephen & Kim, Irene (N)...Apr, p. 45 

Japan preempts an ocean dumping pact. Moore, 
Stephen (N) July, p. 56 

Japan’s CPI weather the Kobe nightmare. Moore, 
Stephen (N) Feb, p. 44 

Japanese consortium is set to develop a clean and 
low-cost coking technology (C)........ Nov, p. 19 

Japanese restructuring creates a polyolefins 
giant. Moore, Stephen (N) 

Vacuum degalvanizing recovers steel from scrap 
(C) June, p. 17 

Joint Ventures 

DuPont and Dow join forces in elastomers. 
Chowdhury, Jayadev (N) Feb, p. 48 


Kuwait 
Singapore-Kuwait deal is extended. Soo, Chris- 
tine (N).... Mar, p. 56 


L 


LAN (Local Area Networks) 

Concept of a virtual factory gets a test run in 
Japan (C) June, p. 19 

Lasers 

How to make protective coatings via laser deposi- 
tion (C) Dec ’94, p. 23 

Laser system monitors NH3 and dust levels in 
III GF isa sseciscicapassccndicegeatteenn tines Nov, p. 21 

Laser throws light on toxic metals emissions (C)... 

Feb, p. 21 

Many measures of fine particles. Kaye, Brian H. 
& Trottier, Rémi (EP) 

LCA (Life cycle Assessment) 

ISO 14000, How to decide what is right for your 
company (Feature Report, Part 2 of 3). Bird, 
Warren A. Sept, p. 94 

Germany moves to standardize life cycle analyses 
(C) .. Sept, p. 25 

Leaching 

Gold bio-oxidation process uses ammonium thio- 
sulfate (C) Mar, p. 25 

Lead 

Lead-recovery process yields ‘four nines’ in purity 
(C). May, p. 25 

Leaks 

An upgraded heat transfer fluid eliminates odors 
Sit RO accion ic eetacaatn Oct, p. 147 

Flangeless pipe connectors eliminate emissions 
(C). 

‘Litmus test’ for stray hydrogen (C) 
ensing 





















































Lic 

Carbide and Exxon lock horns over polyolefins 
(N) Jan, p. 54 

Zero emissions initiative yields new technology. 
Moore, Stephen (N) 

Linings 

Fight Corrosion with plastic (Feature Report). 
Khaladkar, Pradip R. ..............::00000 Oct, p. 95 

Flangeless pipe connectors eliminate emissions 
(C) Oct, p. 17 

Polypropylene powder lining boasts ie adhe- 
sion (C) Jan, p. 17 

Refurbish buried pipelines with plastic liners. 
Appel III, Charles (PN) May, p. 131 
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Removing joints from plastic-lined pipe. Hairston, 
Deborah (N) Nov, p. 36 

Liquid Gas & Air Handling 

Cellular glass insulation keeps liquefied gas (PN). 

Nov, p. 187 

Control liquid emissions with mist eliminators (F) 











Gas Handling is going oil-free (F) 
Pipes can’t have ‘good vibrations’ (F).Mar, p. 123 
— Letter Sept, p. 8 
LPG (Liquefied Petroleum Gas) 
Heating gas, not gasoline, is the major cause of 
Mexico city’s smog. Parkinson, Gerald (N) 
Sept, p. 50 








Lubricants & Greases 
Synthetic lubricants measure up to claims. Bloch, 
Heinz P. & Williams, John B. ...... Jan, p. 127 


Magnesium 

How to make magnesium from asbestos waste (C) 

Oct, p. 27 

Process recovers magnesium from a potash 
byproduct (C) July , p. 23 

Magnets 

Magnetic field stabilizes fluid bed, boosting 
throughput in bioconversions (C)....Oct, p. 17 

Strong magnetic field batters a coating of pow- 
ders on particles (C) 

Maintenance 

Electric motor standard promises to ease plant 
maintenance (F) 

Electronic document management is a key to cut- 
ting maintenance costs (C) Oct, p. 21 

Malaysia 

Malaysia’s industries plug into nature. Moore, 
Stephen (N) July, p. 39 

Management 

A crash course in project engineering. Harding, 
PORN BIE IGE) ossisessnesesvespnnsnvesesicoie July, p. 118 

Avoid dangerous surprises during site cleanups. 
Manuele, Vincent O. (EM) June, p. 125 

Corporations will hire more engineers for execu- 
tive management positions (C).......Nov, p. 19 

Cutting workplace injury and illness. Zanetti, 
Richard (Ed) Oct, p. 5 

Finding the right glue for production manage- 
ment. Basta, Nicholas 

















How to get ahead. Pick, Rudolph 
— Letter .May, p. 8 
Lending credence to water-quality improvements. 
Sage, Louis & Strang, Richard ...Mar, p. 145 
Loosening the screws on the CPI’s hard hats: Co- 
operation and conciliation dominate labor re- 
lations. Fouhy, Ken, et al. (N) 
Managing the human side of the business. 
Zanetti, Richard (Ed) 
Old problem: Age discrimination. (L) 
— Letter 
— Letters 
Planning for emergency response (Feature Re- 
port, Part 2 of 3). Seeley, Louise A. & 
Moosemiller, Michael D. (EP)......June, p. 84 
Prevent accidents before they happen (Feature 
Report, Part 1 of 3). Curry, Frank H. (EP) 
June, p. 80 
Reengineering: Hiding bad management? (Re: 
Reengineering the CPI, CE, 12/94, p. 35) (L)... 
Apr, p. 10 
Risk & the CPI. Kim, Irene, et al. (N)...Feb, p. 26 
— Letter Apr, p. 10 
— Letter Apr, p. 10 
Structuring accident investigations (Feature Re- 
port, Part 3 of 3). Woodward, John L. (EP) 


























Manufacturing 
Finding the right glue for production manage- 
ment. Basta, Nicholas Aug, p. 125 





Marketing 

Electricity for the CPI: Free wheeling in a deregu- 
lated market. Parkinson, Gerald (N) 

Jan, p. 29 

Restructuring the electric utility industry. 
Zanetti, Richard (Ed) 

Markets 

Activated carbon gets revved up. Hairston, Debo- 
rah Nov, p. 75 

Loosening the screws on the CPI’s hard hats: co- 
operation and conciliation dominate labor re- 
lations. Fouhy, Ken, et al. (N) Apr, p. 37 

Petroleum refining: Full out, but not problem 
free. Chopey, Nicholas P. & Parkinson, Ger- 
ald (N) Nov, p. 43 

Materials 

Confused about rules on hazardous materials 
transportation? Meason, James & Beutler, 
Curt (EP) .May, p. 94 

For your next separation, consider adsorption. 
(Feature Report) Knaebel, Kent S. Nov, p. 92 

Metal combustion is key to synthesis of high-per- 
formance materials (C) 

Solid-phase polymerization enhances PET prop- 
erties (C) June, p. 17 

This boron-doped material combines the best of 
metals and ceramics (C) 

















Vapor-deposition process makes particle-rein- 
forced ceramic components (C) .Dec ’94, p. 17 

Membranes 

Amorphous metal alloys sport strength and 
shrink-proof casting (C) 

Membranes minimize liquid discharge (Feature 
Report, Part 2 of 3). Cappos, Steve (EP) 

July, p. 102 

Membranes provide a cleaner way to dehydrate 
natural gas (C) 





Metallic membrane speeds separation of high-pu- 
rity hydrogen (C) Aug, p. 19 

New membranes promise higher selectivity in gas 
separation (C) May, p. 15 

Spontaneous conversion of natural gas to syngas 
may slash production costs (C).......Aug, p. 17 

Zeolite membranes tolerate harsh, high-tempera- 
ture separations (C) 

Membranes (Reverse Osmosis) 

Reverse osmosis is key to treating wastewater 
from diary processes (C) Jan, p. 17 

Mercury 

Mobil and GE brings a new technology to remedi- 
ate mercury contaminated sites (C)Apr, p. 17 

Mobil develops a way to extract mercury from gas 
streams (C) Apr, p. 17 

Metals 

Cheaper recovery methods debut at metals meet- 
ing. Parkinson, Gerald (N) 

Chill steel-pickling acids to ease metals recovery 
(PN) Nov, p. 186C 

Metal combustion is key to synthesis of high-per- 
formance materials (C) June, p. 19 

Meters (See also Flowmeters) 

Taking the fits and starts out of solids feeding (F). 

Nov, p. 121 














Metric 

Latest pump standards include sealless and verti- 
cal multistage units (C) 

Mexico 

Heating gas, not gasoline, is the major cause of 
Mexico city’s smog. Parkinson, Gerald (N) 





Pemex will sell 61 plants (N) 

Peso’s fall means more hard times for Mexico’s 
CPI. Parkinson, Gerald (N) 

Privatization and deregulation brighten Mexico's 
outlook. Parkinson, Gerald (N).......Nov, p.53 

Microwaves 

Dipstick boasts robustness using microwave 
pulses (C) July, p. 27 
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Handheld meter detects TNT in contaminated 
soil (C) Sept, p. 23 
Microwave heating accelerates solvent extraction 
(C) Feb, p. 13 
Mideast 
Oman relaxes foreign investment rules. Siddiqi, 
Abdul-Rauf (N) Apr, p. 56 
Mining 
Product stewardship shifts into high gear (Fea- 
ture Report). Bond, Gregory G. (EP) 
Jan, p. 78 














Mixers 

A request. for collaboration of university and heli- 
cal-ribbon blender suppliers (L) 

Mixers that do more than blend (F) 

Modeling 

Air separation: Modeling process interactions 
gives better control. Hanson, Thomas, Can- 
ney, William & Ayala, John (PN) 

June, p. 131 

Modeling software improves stripper efficiency 
(PN) June, p. 129 

Moiecular Sieves 

Mobil develops a way to extract mercury from gas 
streams (C) Apr, p. 17 

Monitors 

How to get instant attention from pump experts 
(C) Apr, p. 27 

Laser system monitors NHg and dust levels in 
fluegas (C) Nov, p. 21 

Motors 

Electric motor standard promises to ease plant 
maintenance (F) Dec, p. 83 

These motors are small and fast (C)......Oct, p. 25 

MTBE (Methyl tert-Butyl Ether) 

Washington meeting examines the safety of 
MTBE. Fadopé, Cece Modupé (N) ..Apr, p. 49 


Natural Gas 

Floating methanol plant: Part of an offshore nat- 
ural-gas rig (C) Mar, p. 21 

Huge gas-well blaze is quelled in India. Ra- 
jagopal, R. (N) 

Malaysia’s industries plug into nature. Moore, 
Stephen (N) July, p. 39 

Membranes provide a cleaner way to dehydrate 
natural gas (C) 

Mobil develops a way to extract mercury from gas 
streams (C) Apr, p. 17 

Molten sulfur removes hydrogen sulfide from a 
gas stream (C) Apr, p. 19 

Spontaneous conversion of natural gas to syngas 
may slash production costs (C).......Aug, p. 17 

Networking 

Virtual engineer: Brain power to go. Kim, Irene 

Oct, p. 35 

Nov, p. 8 



































Nitrogen purge relies on simplicity. Lynch, Jim 
(PN) July, p. 159 

Nitrogen (Liquid) 

Nitrogen cracks underground tank remediation 
problem (C) Mar, p. 27 

Nuclear Wastes 

Glassification destroys organics and isolates ‘too 
hot to handle’ wastes (C) 

Membranes tackle cleanup of low-level radioac- 
tive waste in water (C) 

Nuclear waste: Confronting the issue. Zanetti, 
Richard (Ed) Dec, p. 5 

Portable glassifier tackles mixed low-level ra- 
dioactive wastes (C) 

Nylon 

Dupont nylon plant moves to Tamil Nadu. Ra- 
jagopal, R. (N) 

Lending credence to water-quality improvements. 
Sage, Louis & Strang, Richard ...Mar, p. 145 

Zero discharge: No longer a pipe dream. (Ed) 

July, p. 5 














NOTES —- (C) Chementator; (Ed) Editor’s Page; (EM) Environmental Manager; (EP) Engineering Practice; (F) Focus; (L) Letters; (N) Newsfront; (PN) Plant Notebook 





¢] 


Odor Control 

Deodorizers sweetening the smell, silencing the 
complaints. Hairston, Deborah .....Mar, p. 65 

Upgraded heat transfer fluid eliminates odors 
and leaks (PN) 

Oil (Crude) 

Single process extracts petroleum and minerals 
from tar sands (C) 

Vietnam will pump more crude (N) 

Oil Spills 

California conference showcases oil spill technolo- 
gies. Parkinson, Gerald (N) Apr, p. 52 

Oils 

Palm oil makes polyols for foam production (C) 

May, p. 21 








Online Technology 
How to get instant attention from pump experts 
Apr, p. 27 

Online device automates conductivity (PN) 

Mar, p. 151 

Online diagnostics makes manufacturing more 
robust (Feature Report, Part 1 of 2). 
Padalkar, Samir, Karsai, Gabor, Sztipanovits, 
Janos & DeCaria, Frank (EP) 

Online testing assures integrity of sensors (Fea- 
ture Report, Part 2 of 2). Riner, J. L., et al. 
(EP) Mar, p. 84 

Operation & Maintenance 

CPI winning war against zebra mussels 

Dec, p. 39 

Drain heating or cooling coils accurately. Realff, 
Matthew J. & Sommerfeld, Jude T. ................. 

June, p. 121 

— Correction Oct, p. 8 

Generating your own VLE data. Schlowsky, 
ROR OG NS odode Mar, p. 139 

— Letters Aug, p. 8 

Installing liquid-ring vacuum pumps. Butzbach, 
Thomas L, Aglitz, John & Bhatnagar, Rajen- 
der K. & Bolt, Donald E. (EP)......Nov, p. 132 




















Making safety data ‘safe’. Kreder, Robert A. & 
Berwanger, Patrick C. ...............0+4 Apr, p. 131 
On the trail of hidden design flaws. Swisher, Cur- 


tis N. Feb, p. 133 

Pinch valves survive decades in abrasive service 
(PN) Dec, p. 113 

Proper selection of actuators and positioners can 
keep your valves in tip-top working condition 
(Feature Report). Fitzgerald, William 

Dec, p. 74 

Statistical software package speeds field trou- 
bleshooting (PN) 

Synthetic lubricants measure up to claims. Bloch, 
Heinz P. & Williams, John B. ...... Jan, p. 127 

Three-phase flow? Consider helical-coil heat ex- 
changers ). Haraburda, Scott S. July, p. 149 

Tips for selecting highly efficient cyclones. Am- 
rein, David May, p. 123 

Ordnance 

Another tack for defusing the bomb (Re: Russia 
defuses a toxic time bomb, CE, 10/94, pp. 32- 
39) (L) Mar, p. 8 

Chemical weapons whistleblower rallies for 
treaty. Kim, Irene (N) 

Japan confirms it left chemical arms in China. 
Moore, Stephen & Kim, Irene (N)...Apr, p. 45 

Recycling the toxics (L) ‘an, p. 8 

Salty solution to a military waste problem (C) 

Sept, p. 25 

OSHA (U.S. Occupational Safety and 
Health Administration) 

Cutting workplace injury and illness. Zanetti, 
Richard (Ed) Oct, p. 5 

Taking the pain out of work. Hairston, Deborah 
(N) June, p. 43 

U.S. government initiatives win prestigious 
awards from the private sector (C).Nov, p. 27 

Osmosis 

Membranes minimize liquid discharge (Feature 
Report, Part 2 of 3). Cappos, Steve (EP) 

July, p. 102 





























NOTES — (C) Chementator; (Ed) Editor’s Page; (EM) Envir« 





OTA (U.S. Congressional Office of Tech- 
nology Assessment 


) 

Congress kills OTA. Veasey, David (N)Nov, p. 53 

Overseas Investments 

Conflict heats up along India’s Konkan peninsula. 
Rajagopal, R. (N) Mar, p. 54 

Oleochemical and PE plants are due in the 
Philippines (N) » Pp. 

Oman relaxes foreign investment rules. Siddiqi, 
Abdul-Rauf (N) Apr, p. 56 

Oxidation 

Catalytic oxidation unit meets stringent emis- 
sions limits (PN) 

— Letter 

Eastman finds a simpler route to 3,4-epoxy-1- 
butene (C) Sept, p. 17 

Exceeding the limits? (Re: Catalytic oxidation 
meets stringent emissions limits, CE, 1/95, p. 
135) (L) Mar, p. 8 

Regenerative catalytic oxidation process handles 
brominated hydrocarbons (C) Sept, p. 17 

Ozone 

Benign hydrofluorocarbon mixture chills like an 
HCFC (C) Feb, p. 15 

Discoverers of the ozone hole receive the Nobel 
Prize (N) Nov, p. 54 

Ozone tackles effluents from coke ovens (C) 

Apr, p. 25 

Ozone, UV light and ion-exchange resins destroy 

cyanide-laden waste (C) 


Packaging Equipment 
Bulk packaging tests automation technology (F)... 
Aug, p. 107 

Europe sets goals for recycling packaging waste 
(C) Jan, p. 25 

Packing Materials 

PET recycling method tackles high impurity lev- 
els at low costs (C) 

Packings 

Removing joints from plastic-lined pipe. Hairston, 
Deborah (N) Nov, p. 36 

Valve packing conquers fugitive emissions (F) 

Nov, p. 151 






































Paints 

Innovations reduce environmental risks from 
paints and adhesives (C) June, p. 25 

Paper 

And the winner is: Air Products & Chemicals, 
Inc. (Feature Report). Kim, Irene ...Dec, p. 66 

Paper-recycling process wins the 1995 Kirk- 
patrick Award (C) 

Paper Mills 

Process halves bleach-mill effluent and cuts 
water use by 10% (C) Feb, p. 17 

Particle Size 

Many measures of fine particles. Kaye, Brian H. 
& Trottier, Rémi (EP) 

Patents 

High tech methods foil counterfeiters. Hairston, 
Deborah (N) Mar, p. 43 

Paving Materials 

Cryogenic oxygen generator helps cut NOx emis- 
sions from glass furnaces (C) Feb, p. 21 

PCBs 

High-temperature plasma slashes the cost of 
toxic-waste destruction (C) 

Solvent extracts PCBs from contaminated soil (C) 

Jan, p. 19 








le 
Flynn, Brian, of Environmental Resources Man- 
agement Group. Parkinson, Gerald 
June, p. 63 
Grace, J. Peter, of Grace Chemical. Lurie, Meyer . 
Jan, p. 69 
Nishiyama, Norihiko, of Mitsubishi Petrochemi- 
cal. Moore, Stephen 
Pesticides 
USS. reclassifies inert ingredients in pesticide 
products (C) 











tal M. 


ete 





Petrochemicals 

Catalytic distillation makes cumene for phenol 
and acetone production (C) 

China and BP will collaborate in petrochemicals. 
Moore, Stephen (N) 

Consortium focuses on reducing petrochemical- 
process disruptions (C) Jan, p. 17 

Efficient heat-removal method doubles polyethyl- 
ene capacity (C) 

Indian investment shifts into high gear. Chow- 
dhury, Jayadev (N) 

Industry and academia team up for pharmaceuti- 
cal and catalyst R&D. Ondrey, Gerald (N) 
June, p. 46 

Iran’s petrochemicals come out of isolation. Kha- 
jehpour, Bijan (N) 

One Thai pioneer enters, another exits Philip- 
pines. Ronquillo, Bernardino (N)...Sept, p. 52 

Pemex will sell 61 petrochemical plants. Parkin- 
son, Gerald (N) 

Pemex will sell 61 plants (N) 

Privatization and deregulation brighten Mexico’s 
outlook. Parkinson, Gerald (N)......Nov, p. 53 

Regenerative catalytic oxidation process handles 
brominated hydrocarbons (C) Sept, p. 17 

Petroleum Industry 

Microscopic sponge mops up crude oil from hard- 





Total takes over Conoco project in Iran. Soo, 
Christine (N) Aug, p. 48 
Petroleum Refining 
Feed oscillation cuts coking in steam crackers (C). 
Dec ’94, p. 25 
How to turn refinery sludge into a liquid fuel (C) .. 
Mar, p. 21 
Nanofilters offer a cost-effective way to treat oily 
wastewater (C) 











Petroleum refining: Full out, but not problem 
free. Chopey, Nicholas P. & Parkinson, Ger- 
ald (N) Nov, p. 43 

Singapore-Kuwait deal is extended. Soo, Chris- 
tine (N) Mar, p. 56 

Thai oil will hike aromatic output. Soo, Christine 
(N) Apr, p. 50 

Pharmaceuticals 

India plans new petro-chem plants. Rajagopal, R. 
(N) June, p. 46 

Melt extruder boosts productivity in the pharma- 
ceutical industry (C) Nov, p. 21 

Philippines 

Oleochemical and PE plants are due in the 
Philippines (N) Mar, p. 56 

One Thai pioneer enters, another exits Philip- 
pines. Ronquillo, Bernardino (N)...Sept, p. 52 

ry 














Photogrammetry: A new tool for retrofitting. 
Parkinson, Gerald & Ondrey, Gerald (N) 


Aug, p. 30 
Physical Properties 
Inception of ‘avalanche’ helps measure powder 
flowability (C) Nov, p. 19 








Lanthanides may replace heavy metals in inor- 
ganic pigments (C) 

Pilot Plants 

Generating your own VLE data. Schlowsky, 
RO OE OI iis scsctictenscsicaccdciaiczonrs Mar, p. 139 

— Letters Aug, p. 8 

Pinch Tec! 

Pinch technology: It’s not just for energy any- 
more. Moore, Stephen (N) Aug, p. 47 





Flangeless pipe connectors eliminate emissions 


Oct, p. 17 
Pipe (Glass/Plastic/Metal) 
Select the optimum pipe size . Capps, Ronald W. 
(EP) July, p. 128 








(EP) Engineering Practice; (F) Focus; (L) Letters; (N) Newsfront; (PN) Plant Notebook 
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Pipelines 
Coal ‘logs’ take an easier ride in a water-filled 
pipeline (C) Jan, p. 19 
Make pipelines more immune to seismic activity 
(PN) Sept, p. 143 
Refurbish buried pipelines with plastic liners. 
Appel III, Charles (PN) May, p. 131 
Piping 
HDPE piping withstands shaky ground (PN) 
July, p. 157 
Heat loss rates in pipes. Bornt, ButchDec, p. 107 
Modeling software targets restricted flow. Jung, 
Dick (PN) May, p. 133 
Pipes can’t have ‘good vibrations’ (F).Mar, p. 123 
— Letter Sept, p. 8 
Polypropylene powder lining boasts high adhe- 
sion (C) Jan, p. 17 
Removing joints from plastic-lined pipe. Hairston, 
Deborah (N) Nov, p. 36 
Simplifying piping network analysis. Cochran, 
Thomas W. (EP) 
Plant Layout 
Biotech: What every chemical engineer should 
know.Harshbarger, David (Feature Report) ... 
Nov, p. 106 


























Plasma 

High-temperature plasma destroys halogenated 
organics (C) Apr, p. 23 

High-temperature plasma slashes the cost of 
toxic-waste destruction (C) 

Plasma processing promises fuller utilization of 
coal (C) June, p. 19 

Soil washing, along with plasma pyrolysis, cleans 
up a military-waste site (C) Apr, p. 21 

Plastic Resins 

Catalyst-laden resin is easier to recycle (C) 

Oct, p. 23 

Route for methyl methacrylate from syngas is 
cleaner and more economical (C)....Aug, p. 25 

Plastics 

Automation provides an exact pressure profile 


(PN) 














Extrusion route to plastics recycling promises big 
cost savings (C) Aug, p. 17 

Fight corrosion with plastic (Feature Report). 
Khaladkar, Pradip R. .............:0000+ Oct, p. 95 

How to recover oil from plastics in a single step 
(C) Aug, p. 21 

Lurgi and BP halve the number of steps in an n- 
butane-to-butanediol process (C)....Aug, p. 17 

PET recycling method tackles high impurity lev- 
els at low costs (C).........esesseceeeesees May, p. 15 

Plastic valves find more process niches (F) 

May, p. 87 

— Correction June, p. 8 

Selective dissolution recycles mixed plastic 
wastes (C) Apr, p. 19 

Plating 

Popcorn-shaped anodes boost silver-plating effi- 
ciency (C), Feb, p. 19 

Pollution 

Cleaner by design. Samdani, G. Sam (N) 

July, p. 32 

U.S. CO, emissions continue their upward climb 
(C) Dec ’94, p. 27 

USS. stresses pollution prevention in its funding 
for technology development (C)......Mar, p. 21 

Pollution Control 

Air pollution control: Escalate equipment costs. 
Vatavuk, William M. (EP) 

Benzene conversion route tackles en environmen- 
tal issue (C) Dec ’94, p. 17 

China develops pollution control. Qinghua, Zhao 
(N) Sept, p. 49 

Control liquid emissions with mist eliminators (F) 

Dec, p. 97 

Dawn of the electric car? Veasey, David (N) 

Nov, p. 59 






































Get workers involved in pollution prevention. 
Conway, Richard & Lee, Kun-chieh (EM) 
Dec, p. 111 

Laser system monitors NH3 and dust levels in 
fluegas (C) Nov, p. 21 

Membranes tackle cleanup of low-level radioac- 
tive waste in water (C) 








Starring role for hydrogen peroxide. Hairston, 
Deborah July, p. 67 

TRI ‘champions’ to be awarded for emissions cuts. 
Zanetti, Richard (N) 

Valve packing conquers fugitive emissions (F) 

Nov, p. 151 








Polyester Resins 

Ampacet opens new unit (N) 

Lurgi and BP halve the number of steps in an n- 
butane-to-butanediol process (C)....Aug, p. 17 

New polyester resin formulation: Safer and 
cleaner (C) June, p. 21 

Polymerization 

New vitality for polymerization catalysts. Hair- 
ston, Deborah Aug, p. 59 

Slurry loop reactor for polyethylene uses super- 
critical propane (C) 

Solid-phase polymerization enhances PET prop- 
erties (C) June, p. 17 

Polymers 

Biodegradable plastic competes with polyethylene 
(C) Mar, p. 23 

Carbide and Exxon lock horns over polyolefins 
(N) Jan, p. 54 

Commodity chemicals ‘compatibilize’ incompati- 
ble polymers into product blends (C) 

July, p. 23 

Efficient heat-removal method doubles polyethyl- 
ene capacity (C) 

EPA develops standards to curb emissions from 
resin plants (©) May, p. 25 

Flame retardants cool under fire. Hairston, Debo- 
rah 

Granular polymers rid wastewater of hydrocar- 
bons (C) May, p. 23 

High humidity is no problem for this hydrophilic 
polymer (C) July, p. 21 

Japanese restructuring creates a polyolefins 
giant. Moore, Stephen (N) 

Metallocenes market sizzles with new products, 
ventures (N) Oct, p. 51 

New polymer shines bright with low voltage (C).... 

Nov, p. 21 

New polymers clarify wastewater, yet release no 
VOCs (C) Aug, p. 23 

New process stretches the limits of polypropylene 
(C) Feb, p. 19 

PET recycling method tackles high impurity lev- 
els at low costs (C) 

Polypropylene powder lining boasts high adhe- 
sion (C) Jan, p. 17 

Smart polymer solution gels at predetermined 
conditions (C) Sept, p. 19 

Supercondensing mode technology boosts gas- 
phase polyolefin capacity (C) Apr, p. 25 

Postscripts, Corrections 

Re: Absorption holds its own, CE, 11/94, p. 41 
(correction) (L) Feb, p. 8 

Re: Advanced process control: Ingenious, yet ac- 
cessible, CE, 5/95, p. 28 (Postscript) Sept, p. 8 

Re: Backwash filters eliminate the need for media 
disposal, CE, 10/94, p. 124 (L) 

Re: Economic Indicators, CE, 2/95, p. 172 (correc- 
tion) (L) Mer, p. 8 

Re: Drain heating and cooling coils accurately, 
CE, 6/95, p. 121 (correction) 

Re: Forestalling valve leaks pays off, CE, 12/94, p. 
107 (L) Feb, p. 8 

Re: Learn how to listen to your equipment, CE, 
11/94, p. 127 (Correction) (L) 

Re: Now we're sealing with gas, CE, 11/94, p. 103 
(L) Jan, p. 8 
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Re: Plastic valves find more process niches, CE, 
5/95, p. 87 (Correction) 
Re: Pumping options for difficult fluids, CE, 2/95, 
p. 102 (Postscript) June, p. 8 
Re: Rounding up sulfur (Feature Report), CE, 
2/75, p. 74 (Correction) 
— Postscript 
Re: Wastewater treatment goes batch, CE, 4/75, 
p. 95 (Correction) 
Powders 
Direct route to titanium powder halves produc- 
tion costs (C) Apr, p. 23 
Inception of ‘avalanche’ helps measure powder 
flowability (C) Nov, p. 19 
Measuring nonspherical particles in situ is no 
problem with this analyzer (C).......Apr, p. 23 
Polypropylene powder lining boasts high adhe- 
sion (C) Jan, p. 17 
Powder producers pursue perfection. Moore, 
Stephen, Ondrey, Gerald & Parkinson, Ger- 
ald (N) Nov, p. 30 
Preview: Powder & Bulk Solids Show 
Apr, p. 124D-1, 1241-1 
Strong magnetic field batters a coating of pow- 
ders on particles (C) Nov, p. 21 
Power Generation 
Catalytic combustor cuts NOx, and dampens CO 
and hydrocarbon emissions (C) ....June, p. 17 
Compact turbogenerator brings power to small 
and remste users (C) 
Fluegas conditioner makes its own sulfur trioxide 
(C) Feb, p. 21 
Liquid-phase methanol process may offer power- 
generation flexibility (C) July, p. 19 
Prices 
A potpourri of equipment prices (Feature Report, 
Part 1 of 2). Vatavuk, William M. (EP) 
Aug, p. 68 
California power play. Parkinson, Gerald (N) 
Feb, p. 50 





























Process Control 
Advanced process control: Ingenious yet accessi- 
ble. Parkinson, Gerald & Fouhy, Ken (N) 





— Postscript 

Chemputers Europe II. Basta, Nicholas 

Nov, p. 191 

Concept of a virtual factory gets a test run in 
Japan (C) June, p. 19 

Control-software suppliers rally around Mi- 
crosoft’s Windows (C) 














Sept, p. 19 
ISO 9000: Putting the quality process to work 
(Feature Report, Part 1 of 3). Forrest, John .... 


Painkiller for batch control headaches, Part 1: 
The Batch; Part 2: Plant Design. Haxthausen, 


Niels (EP) Oct, p. 118 
Powder produces pursue perfection. Moore, 
Stephen, Ondrey, Gerald & Parkinson, Ger- 
ald (N) Nov, p. 30 
Process Control: Back to basics (F).....Feb, p. 119 
Process control vendors team up with Microsoft. 
Basta, Nicholas (N) 








Oct, p. 30 

Supervisory control and smart hardware extend 
their reach. Zanetti, Richard (N) ....Dec, p. 39 

Productivity 

Managing the human side of the business. 
Zanetti, Richard (Ed) i 

Melt extruder boosts productivity in the pharme- 
ceutical industry (C) 








Mar, p. 153 





NOTES — (C) Chementator; (Ed) Editor’s Page; (EM) Environmental Manager; (EP) Engineering Practice; (F) Focus; (L) Letters; (N) Newsfront; (PN) Plant Notebook 





Vibration analysis boosts safety and productivity. 
Berggren, J. Charlie & Lefler, Ken (PN) 


Feb, p. 143 
Profitability 
Buying used equipment. Thomson, Walter G. ....... 
Nov, p. 169 
Petroleum refining: Full out, but not problem 
free. Chopey, Nicholas P. & Parkinson, Ger- 
ald (N) Nov, p. 43 
Project Engineering 
A crash course in project engineering. Harding, 
Jeffrey S. (EP) July, p. 118 
Pulp Mills 
Pulp whitening without chlorine (C)....May, p. 19 
Pumps 











Gas lubricated seals change pump choices (Fea- 
ture Report, Part 2 of 2). Netzel, James, et al 
(EP) Aug, p. 82B 

How to get instant attention from pump experts 
(C) Apr, p. 27 

Installing liquid-ring vacuum pumps. Butzbach, 
Thomas L., Aglitz, John & Bhatnagar, Rajen- 
der K. & Bolt, Donald E. (EP)......Nov, p. 132 

Latest pump standards include sealless and verti- 
cal multistage units (C) Mar, p. 19 

Problem-free pumping systems: A guide to holis- 
tic design. Nelson, William E. & Dufour, John 








Pumping options for difficult fluids (F).Feb, p. 95 

— Postscript June, p. 8 

Three sump pumps survive 18 years of corrosive 
service (PN) Feb, p. 147 

Towards pump standardization (F)...July, p. 135 

Where sealless pumps make sense (Feature Re- 
port, Part 1 of 2). Carr, David M. (EP) 


Aug, p. 78 
Pyrolysis 
Soil washing, along with plasma pyrolysis, cleans 
up a military-waste site (C) Apr, p. 21 


a 


Quality Control 
ISO 9000: Putting the quality process to work 
(Feature Report, Part 1 of 3). Forrest, John .... 














Lending credence to water-quality improvements. 
Sage, Louis & Strang, Richard ...Mar, p. 145 
More than three-quarters of new devices fail to 
deliver on their specifications (C)...Nov, p. 17 
Software expedites quality assurance (PN) 
Jan, p. 133 





Corrosion is no problem for this quartz filter (C) ... 
Oct, p. 21 





R&D 

India plans new petro-chem plants. Rajagopal, R. 
(N) June, p. 46 

India’s R&D reinvents itself. Rajagopal, R. & 
Chowdhury, Jayadev (N) Oct, p. 45 

Research spending should recover in 1995 (C) 

Feb, p. 17 

Threat of extinction of DOE. Parkinson, Gerald 
(N) Apr, p. 43 

Radar 

Measuring liquid level: A guide for CPI users 
(Feature Report). Parker, Sarah (EP) 

May, p. 77 

















Reactants 

US. paper industry forecasts modest capacity 
growth (C) Jan, p. 17 

Reactors 

Bioreactor replaces mice as a monoclonal anti- 
body producer (C) 

Compact heat-exchanger reactors save energy (C) 

Oct, p. 21 

Fluid-bed bioreactor offers a 1.6-yr payback (C) 

May, p. 17 














Magnetic field stabilizes fluid bed, boosting 
throughput in bioconversions (C) ....Oct, p. 17 

Microreactor engineering: Birth of a new disci- 
pline? Ondrey, Gerald (N) 

Porous tubes in a shell offer better control of 
exothermic reactions (C) 

Slurry loop reactor for polyethylene uses super- 
critical propane (C) Nov, p. 17 


Reagents 

Grignards: captive production vs. merchant sup- 
ply. Hairston, Deborah 

Reboilers 

Troubleshoot reboilers by neutron backscatter. 
Kister, Henry, Pathak, Harry & Korst, Mike, 
et al. (PN) 

Recovery 

Cheaper recovery methods debut at metals meet- 





Oct, p. 17 
Chill steel-pickling acids to ease metals recovery 
(PN) Nov, p. 186C 
Direct-refining route makes high-grade copper 
Mar, p. 23 
How to reclaim salable HC! from fluegas (C) 
June, p. 15 
How to recover oil from plastics in a single step 
(C) Aug, p. 21 
Lead-recovery process yields ‘four nines’ in purity 
(C) May, p. 25 
Magnetized ion-exchange resins recover metals 
from wastewater (C) 














Oilfield chemicals rejuvenate old wells. Hairston, 
Deborah Apr, p. 56 

Process recovers magnesium from a potash 
byproduct (C) July, p. 23 

Reverse osmosis is key to treating wastewater 
from diary processes (C) 

Rounding up sulfur (Feature Report). Kwong, 
Vincent & Meissner, III, Roland E. (EP) 

Feb, p. 74 

— Correction June, p. 8 

— Postscript July, p. 10 

Sound way to recover oil from soil (C) .May, p. 23 

SRI’s ammonia-recovery route captures a Mon- 
santo prize (C) 

US. paper industry forecasts modest capacity 
growth (C) Jan, p. 17 

Vacuum degalvanizing recovers steel from scrap 
(C) June, p. 17 

Recycling 

And the winner is: Air Products & Chemicals, 

Inc. (Feature Report). Kim, Irene ...Dec, p. 66 

Captive container program controls cost and lia- 
bility (PN) Nov, p. 189 

Catalyst-laden resin is easier to recycle (C) 

Oct, p. 23 

Chemical treatment devulcanizes rubber crumbs 
for recycling (C) 

Chemical treatment makes cooling water 
reusable (Feature Report, Part 3 of 3). Bo- 
fardi, Bennett P. & Smith, Alan L. (EP) 

July, p. 106 

Clean water: A new rallying cry for India’s envi- 
ronmentalists. Rajagopal, R. (N)...July, p. 54 

Europe sets goals for recycling packaging waste 
(C) Jan, p. 25 

Extrusion route to plastics recycling promises big 
cost savings (C) Aug, p. 17 

Microbes chew on tires and produce recyclable 
rubber (C) Jan, p. 23 

Paper-recycling process wins the 1995 Kirk- 
patrick Award (C) Oct, p. 17 

PET recycling method tackles high impurity lev- 
els at low costs (C) 

Prime time for postconsumer recycling. Basta, 
Nicholas, et al. (N) Feb, p. 31 












































Process halves bleach-mill effluent and cuts 
water use by 10% (C) 

Recycled polystyrene foam makes fire-and water- 
resistant material (C) 

Recycled rubber finds use as a filler material in 
new tires (C) 

Recycling the toxics (L) 

Selective dissoiution recycles mixed plastic 
wastes (C) Apr, p. 19 

U.S. business and consumers share a commit- 
ment to recycling (C) 

Waste plastic replaces heavy oil in a steelmaking 
blast furnace (C) Apr, p. 21 

Reduction 

Waste plastic replaces heavy oil in a steelmaking 
blast furnace (C) Apr, p. 21 

Refining 

Direct-refining route makes high-grade copper 
from scrap (C) Mar, p. 23 

















Refrigeration 

Benign hydrofluorocarbon mixture chills like an 
HCFC (C) Feb, p. 15 

Regulations 

Best approach to environmental compliance. Am- 
mann, Paul R.., et al. (F) 

Biotech: What every chemical engineer should 
know. Harshbarger, David (Feature Report) .. 

Nov, p. 106 

Canada preps for a broad toxic-substances man- 
agement policy (C) 

Confused about rules on hazardous materials 
transportation? Meason, James & Beutler, 
Curt (EP) May, p. 94 

EPA crafts new regulations for cement-kiln dust 
(C) Mar, p. 27 

EPA customizes its regulations into industry-spe- 
cific ‘cluster’... (C) June, p. 25 

New payback for environmental commitment. 














New risk bill is proposed (N) 

OECD recommends standards to ‘regulate’ the 
regulators (C) Apr, p. 27 

Privatization and deregulation brighten Mexico’s 
outlook. Parkinson, Gerald (N) 





ley, Agnes (Ed) 
Risk & the CPI. Kim, Irene et al. (N).... 
— Letter 
Slashing the regulatory burden Zanetti, Richard 
(Ed) May, p. 5 
U.S. chemical industry sues EPA to block the fed- 
eral toxics release program (C).......Nov, p. 27 
Wakeup call, a rallying cry (Re: Avoiding criminal 
liabilities, CE, 6/94, pp. 127-130) (L) 
Sept, p. 8 














Remediation 

Electrolysis plus UV light remediates and disin- 
fects contaminated groundwater (C) 

Dec ’94, p. 19 

EPA establishes groundwater remediation center 

Aug, p. 50 

EPA offers a database on site-remediation tech- 
nologies (C) Dec ’94, p. 25 

EPA seeks new remediation technology (N) 

July, p. 48 

Fluid-bed bioreactor offers a 1.6-yr payback (C) 

May, p. 17 

French levy on hazardous waste pays for site re- 
mediation (C) Jan, p. 25 

Run your cleanup department as a business. 
Knowles, C. Richard 

Sound way to recover oil from soil (C) May, p. 23 

Testing contaminated soil. McKenna, Joshua & 
Pickering, Edward Nov, p. 175 

h 




















Supercritical carbon dioxide isolates uranium (C). 
June, p. 17 





Retrofits 
Photogrammetry: A new tool for retrofitting. 
Parkinson, Gerald & Ondrey, Gerald (N) 
Aug, p. 30 
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Risk Assessment 
Debate rages as house approves risk bill. Fadopé, 


New risk bill is proposed (N) 

Risk & the CPI. Kim, Irene, et al. (N)...Feb, p. 26 

— Letter Apr, p. 10 

Risk assessment: No time for complacency. Shan- 
ley, Agnes (Ed) Feb, p. 5 

Washington meeting examines the safety of 
MTBE. Fadopé, Cece Modupé (N) .Apr, p. 49 

Rubber 

Chemical treatment devulcanizes rubber crumbs 
for recycling (C) 

Chlorine-free process for a rubber additive cuts 
waste and production costs (C) ......May, p. 17 

Cleaner route to nitrile rubber uses biodegrad- 
able emulsifiers (C) 

Fight corrosion with plastic (Feature Report). 
Khaladkar, Pradip R. .................0+ Oct, p. 95 

How to chlorinate rubber without carbon tetra- 
chloride (C)............ sina iipaioe Neogene May, p. 15 

Is a guayule latex process commercially viable? 
(C) May, p. 19 

Malaysia’s industries plug into nature. Moore, 
Stephen (N) July, p. 39 

Recycled rubber finds use as a filler material in 
new tires (C) June, p. 19 

Rubber Products 

Computerized system matches resources to sales 
(PN) Aug, p. 123 

Russia 

Another tack for defusing the bomb (Re: Russia 
defuses a toxic time bomb, CE, 10/94, pp. 32- 
39) (L) Mar, p. 8 

Chemical weapons whistleblower rallies for 























Apr, p. 54 





Ss 





Safety 
A behavior-based safety process gets results. Vil- 
lane, Paul M. (PN) 


Cutting workplace injury and illness. Zanetti, 
Richard (Ed) Oct, p. 5 
Dutch workers are happy with their jobs but don’t 
want to live near the plants (C)......Aug, p. 19 
Making safety data ‘safe’. Kreder, Robert A. & 
Berwanger, Patrick C. ................+ Apr, p. 131 
Process aids get greener (F) .May, p. 109 
Process safety center opens (F) 
Risk & the CPI. Kim, Irene, et al. (N)...Feb, p. 26 
— Letter Apr, p. 10 
Safety additive boosts octane number in an hy- 
drofluoric alkylation process (C)....Sept, p. 23 
Vibration analysis boosts safety and productivity. 
Berggren, J. Charlie & Lefler, Ken (PN) 
Feb, p. 143 











Salaries 
Downsizing runs its course. Kim, Irene, et al (N) .. 


Aug, p. 39 
Sampling 
Many measures of fine particles. Kaye, Brian H. 
& Trottier, Rémi (EP) 
Scrubbers 
Chelated iron helps remove NOx from fluegas (C). 
Apr, p. 19 
Monitoring wet scrubber performance . Smith, 
Bruce R. (EP) 
SDF (Statistical Data Fit Algorithm) 
Wring more information out of plant data. Kneile, 
Robert (EP) Mar, p. 110 
Sealants 
Sealing off volatile emissions. Fouhy, Ken (N) 
Jan, p. 41 

















Seals 

Gas lubricated seals change pump choices (Fea- 
ture Report, Part 2 of 2). Netzel, James, et al. 
(EP) Aug, p. 82B 

Re: Now we're sealing with gas, CE, 11/94, p. 103 
(L) Jan, p. 8 

Semiconductors 

Cleanrooms go mainstream. Moore, Stephen, et 
al. (N) May, p. 33 

Sensors 

Biosensor offers a cheaper and faster route to 
dioxins detection (C) 

Fluid microsensor sets new world standards (C).... 

Sept, p. 19 

Human nose finds its rival in an electronic aroma 
detector (C) 

Making the ideal sensor (F) 

Measuring liquid level: A guide for CPI users 
(Feature Report). Parker, Sarah (EP) 

May, p. 77 

One-piece thermocouple boasts quick response (C) 

Oct, p. 19 

Online testing assures integrity of sensors (Fea- 
ture Report, Part 2 of 2). Riner, J. L., et al. 
(EP) Mar, p. 84 

Process tomography: seeing is believing (N) 

Oct, p. 30 

‘Smart’ drill provides rapid characterization of 
waste sites (C) Feb, p. 15 

Solid-state level sensor offers better accuracy at 
lower costs (C) 
































Separation 

Air separation: Modeling process interactions 
gives better control. Hanson, Thomas, Can- 
ney, William & Ayala, John (PN) 

June, p. 131 

Benzene conversion route tackles an environmen- 
tal issue (C) Dec 94, p. 17 

‘Cryo-crushing’ promises efficient separation of 
plastic waste (C) 

For your next separation, consider adsorption. 
(Feature Report). Knaebel, Kent S. .................. 

Nov, p. 92 

New membranes promise higher selectivity in gas 
separation (C) May, p. 15 

Separation Equipment 

Control liquid emissions with mist eliminators (F) 

Dec, p. 97 

Liquid separator boasts speed and compact size 
C 














Silicon Chips 
Fluid microsensor sets new world standards (C).... 
Sept, p. 19 

Inert atoms carve out microcircuits on silicon 
chips (C) Oct, p. 19 

Simulation 

A virtual world for operator training. Basta, 
Nicholas May, p. 135 

Process simulation: the next generation. Basta, 
Nicholas Jan, p. 139 

Sludge 

Getting a grip on Sludge (Feature Report). Isaacs, 
Mark, Heywood, Nigel & Blake, Nigel et al. ... 

















— Letter 
Supercritical end for pulp waste (C) 
Dec '94, p. 25 








Another method to make coal-water slurry com- 
pete with oil and gas (C) 

Soils 

Handheld meter detects TNT in contaminated 
soil (C) Sept, p. 23 

Methane injection speeds up bioremediation of 
soils and groundwater (C) 

Microbes make a meal of chlorinated ethenes (C).. 

Mar, p. 23 
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Soil washing, along with plasma pyrolysis, cleans 
up a military-waste site (C) % 
Sound way to recover oil from soil (C) .May, p. 23 

Testing contaminated soil. McKenna, Joshua & 

Pickering, Edward Nov, p. 175 
Solar Energy 
Solar energy gains power (C) 
Sun shines brightly for seawater desalination (C). 
Mar, p. 19 
Sunny way to make fine chemicals consumes no 

electricity (C) 
Solids Handling 
Preview: Powder & Bulk Solids 

8 eat th ra PD Apr, p. 124D-1, 1241-1 
Taking the fits and starts out of solids feeding (F). 
Nov, p. 121 
This flowmeter measures solids online (C) 

Dec 94, p. 23 

With solids handling special is standard (F) 


Oct, p. 127 
Solubility 
Calculate the solubility of aromatics. Yaws, Carl 
L., et al. (EP) Feb, p. 113 
Solvents 
Industrial solvents step up to the mound. Hair- 
ston, Deborah 
Lurgi and BP halve the number of steps in an n- 
butane-to-butanediol process (C)....Aug, p. 17 
Microwave heating accelerates solvent extraction 
(C) Feb, p. 13 
Solvent extracts PCBs from contaminated soil (C) 
Jan, p. 19 


























Sonics 

Popcorn-shaped anodes boost silver-plating effi- 
ciency (C) eb, p. 19 

Spectroscopy 

Online UV device reduces wash cycle (PN) 

Jan, p. 137 

Optical sampling provides reliable monitoring of 
processes (C) Oct, p. 23 

Standards 

Cleanrooms go mainstream. Moore, Stephen, et 
al. (N) May, p. 33 

Electric motor standard promises to ease plant 
maintenance (F) Dec, p. 83 

EPA develops standards to curb emissions from 
resin plants (C) May, p. 25 

Intelligent PIDs step forward. Fouhy, Ken N) 

Apr, p. 50 

ISO 14000: How to decide what is right for your 
company (Feature Report, Part 2 of 3). Bird, 
Warren A. Sept, p. 94 

ISO 14000: New passports to world markets. 
Samdani, G. Sam, et al. (N) June, p. 41 

ISO 9000: Putting the quality process to work 
(Feature Report, Part 1 of 3). Forrest, John .... 

Sept, p. 90 

ISO Certification: Use quality-management soft- 
ware as a guide (Feature Report, Part 3 of 3). 
Murphy, John M. Sept, p. 98 

Latest pump standards include sealless and verti- 
cal multistage units (C) 

New batch-control standard helps obviate opera- 
tional problems (C) June, p. 15 

New payback for enviror i 
Fouhy, Ken (N) 

Object-oriented programs help cut operating costs 

(C) July, p. 19 

Paperless batch plants become a reality. Fouhy, 
Ken, et al. (N) 

Painkiller for batch control headaches, Part 1: 
The Batch; Part 2: Plant Design. Haxthausen, 
Niels (EP) Oct, p. 118 

What’s new in valve sizing? Baumann, Hans D. 
(EP) June, p. 104 

— Letter ...Dec, p. 8 

Statistics 

Design of experiments. Hockman, Kymberly K. & 
Berengut, David (EP) Nov, p. 142 
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Statistical software package speeds field trou- 
bleshooting (PN) 
Steam 
Beware of condenser fouling. Buecker, Brad (EP).. 
Apr, p. 108 
Heat transfer fluids - too easy to overlook. Green, 
Richard L. & Morris, Ronald C. (EP) 
Apr, p. 88 











Steel 

Chill steel-pickling acids to ease metals recovery 
(PN) Nov, p. 186C 

How to keep the steel industry strong. Zanetti, 
Richard (Ed) Mar, p. 5 

Vacuum degalvanizing recovers steel from scrap 
(C) June, p. 17 

Steel Making 

Blast furnaces make way for new steel technol- 
ogy. Ondrey, Gerald, Parkinson, Gerald & 
Moore, Stephen (N) 

Waste plastic replaces heavy oil in a steckmeking 
blast furnace (C) Apr, p. 21 

Storage 

Nuclear waste: Confronting the issue. Zanetti, 
Richard (Ed) Dec, p. 5 

Storage Equipment 

Practical approach to compliance with the HON 
MACT. Hultman, Mark M. (EP)....Mar, p. 90 

Shell Oil rig provides a risk analysis case-study. 
Ondrey, Gerald (N) 

Strainers 

Strainers find a niche as filters (F) 

Sugar Refining 

Sugarcane ‘trash’ becomes a ‘treasure’ for waste- 
water treatment (C) 

Sulfur 

An electrolytic route promises to halve fluegas 
desulfurization costs (C) 

















Oct, p. 17 
Fluegas desulfurization: Too much of a good 
thing? (C) Oct, p. 19 
Molten sulfur removes hydrogen sulfide from a 
gas stream (C) Apr, p. 19 
Rounding up sulfur (Feature Report). Kwong, 
Vincent & Meissner, III, Roland E. (EP) 
Feb, p. 74 
June, p. 8 
July, p. 10 














— Correction 

— Postscript 

Supercritical Fluids 

Slurry loop reactor for polyethylene uses super- 
critical propane (C) Nov, p. 17 








EPA levies fines for ammonia, chlorine and other 





Nov, p. 59 

Surveys 

CE marches into the diversity minefield (Survey 
results). Kim, Irene (N) 





Dakota gasification to increase ammonia output 
(N) Apr, p. 56 

Route for dimethyl ether from syngas readies for 
scaleup (C) Apr, p. 17 

Route for methy! methacrylate from syngas is 
cleaner and more economical (C)....Aug, p. 25 

Spontaneous conversion of natural gas to syngas 
may slash production costs (C).......Aug, p. 17 

Thermal reformer turns mixed organic wastes 
into syngas (C) 

Synthesis 

Distillation synthesis software speeds up optimal 
design (C) Apr, p. 25 

This boron-doped material combines the best of 
metals and ceramics (C) June, p. 21 














T 


Tanks 

Nitrogen cracks underground tank remediation 
problem (C) Mar, p. 27 

Tar 

Nitrogen cracks underground tank remediation 
problem (C) Mar, p. 27 

Single process extracts petroleum and minerals 
from tar sands (C) 

Taxes 

Superfund taxes to expire. Veasey, David (N) 

Nov, p. 59 














T 
And the winner is: Air Products & Chemicals, 
Inc. (Feature Report). Kim, Irene...Dec, p. 66 
Biotech: What every chemical engineer should 
know. Harshbarger, David (Feature Report) .. 
Nov, p. 106 
Chemical treatment devulcanizes rubber crumbs 
for recycling (C) 
Congress kills OTA. Veasey, David (N)Nov, p. 53 
Japanese consortium is set to develop a clean and 
low-cost coking technology (C) Nov, p. 19 





‘Submerged combustion’ baths offer an alterna- 


Technology retools continuing education. Sam- 
dani, G. Sam & Ondrey, Gerald (N) 


Chopey, Nicholas P. (Ed) 
Environmental technology transfer: A two-way 
street. Parkinson, Gerald (N).......June, p. 33 
Temperature Instruments 
California power play. Parkinson, Gerald (N) 
Feb, p. 50 





Testing 

Biosensor offers a cheaper and faster route to 
dioxins detection (C) 

Design of experiments. Hockman, Kymberly K. & 
Berengut, David (EP) Nov, p. 142 

Testing contaminated soil. McKenna, Joshua & 
Pickering, Edward Nov, p. 175 

Textiles 

China’s top polyester producer expands. Qinghua, 
Zhao (N) Mar, p. 51 

Thailand 

Thai Oil will hike aromatic output. Soo, Christine 
(N) Apr, p. 50 

Thermodynamics 

Heat loss rates in pipes. Bornt, Butch 











Tires 
Microbes chew on tires and produce recyclable 
rubber (C) Jan, p. 23 
Recycled rubber finds use as a filler material in 
new tires (C) June, p. 19 
Titanium 
Direct route to titanium powder halves produc- 
tion costs (C) Apr, p. 23 
Tomography 
Process tomography: seeing is believing (N) 
Oct, 














Toxics 


Biotreatment edges out leachate methods in 
cleaning up toxic wastes (C)...........May, p. 19 
Canada preps for a broad toxic-substances man- 
agement policy (C) 
EPA cuts TRI chemicals but adds to the TSCA 
list (C) Aug, p. 25 
EPA defers to state laws for land disposal of toxic 
wastes (C) Feb , p. 23 
EPA expands its toxic release inventory (C) 
Jan, p. 25 














EPA toughens enforcement of the Toxics Release 
Inventory (C) July, p. 29 

High-temperature plasma slashes the cost of 
toxic-waste destruction (C) 

House ‘victory’ on EPA funding may backfire. 
Veasey, David (N) 

Innovations reduce environmental risks from 
paints and adhesives (C) 

Laser throws light on toxic metals emissions (C)... 

Feb, p. 21 

Photothermal process zaps toxics from waste 
streams (C) 

Recycling the toxics (L) 

TRI ‘champions’ to be awarded for emissions cuts. 
Zanetti, Richard (N) 











US.h 
risk assessment ©. 

USS. toxic releases are down, but waste genera- 
tion is up (C) May, p. 25 

Voluntary cleanup program works. Zanetti, 
Richard (Ed) 

Trade 

How to keep the steel industry strong. Zanetti, 
Richard (Ed) Mar, p. 5 

Indian investment shifts inte high gear. Chow- 
dhury, Jayadev (N) Feb, p. 37 

Trade Shows 

Petrochemical Expo 95 Feb, p. 128D-1, 128 1-1 

Preview: Powder & Bulk Solids Show 


Apr, p. 124D-1, 1241-1 
Transportation 
Confused about rules on hazardous materials 
transportation? Meason, James & Beutler, 
Curt (EP) May, p. 94 
Turbines 
Ceramic turbine achieves a record-level efficiency 
(C) July, p. 19 


United States 

Congress kills OTA. Veasey, David (N)Nov, p. 53 

EPA budget at an impasse. Veasey, David (N) 

Nov, p. 53 

Nuclear waste: Confronting the issue. Zanetti, 
Richard (Ed) Dec, p. 5 

Superfund taxes to expire. Veasey, David (N) 


U.S. Dept. of Energy 

Coal gasification moves forward. Parkinson, Ger- 
ald (N) Aug, p. 47 

DOE’s future: Unclear. Fadopé, Cece Modupé (N). 

July, p. 52 






































U.S. Environmental Protection Ai 
Debate rages as house approves risk bill. Modupé 


EPA crafts new regulations for cement-kiln dust 
(C) Mar, p. 27 
EPA creates assistance centers for smaller com- 
panies (C) Aug, p. 25 
EPA cuts TRI chemicals but adds to the TSCA 
list (C) Aug, p. 25 
EPA establishes groundwater remediation center 
(N) Aug, p. 50 
EPA seeks new remediation technology (N) 
July, p. 48 
EPA targets multiple wastes from carbamate- 
making facilities (C) ; 
EPA toughens enforcement of the Toxics Relense 
Inventory (C) July, p. 29 
Strict, but not stricter (Re: Title V sends shock 
waves through the CPI, CE, 1/95, pp. 35-39) 
(L) Mar, p. 8 
US. reclassifies inert ingredients in pesticide 
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Ultraviolet 
Electrolysis plus UV light remediates and disin- 
fects contaminated groundwater (C) 
Dec 94, p. 19 
Online UV device reduces wash cycle (PN) 
Jan, p. 137 
Ozone, UV light and ion-exchange resins destroy 
cyanide-laden waste (C) 
Photothermal process zaps toxics from waste 
streams (C) May, p. 15 
Uranium 
Supercritical carbon dioxide isolates uranium (C). 
June, p. 17 














Utilities 

110 U.S. utilities can use those emissions credits. 
Fadopé, Cece Modupé (N) 

Electricity for the CPI: Free wheeling in a deregu- 
lated market. Parkinson, Gerald (N) 





Vv 


Vacuum 

Installing liquid-ring vacuum pumps. Butzbach, 
Thomas L, Aglitz, John & Bhatnagar, Rajen- 
der K. & Bolt, Donald E. (EP)......Nov, p. 132 

Vaives 

Re: Forestalling valve leaks pays off, CE, 12/94, p. 
107) (L) Feb, p. 8 

Cavitation and ultraviolet radiation team up to 
decontaminate wastewater (C) 











Oct, p. 105 
Made from defect-free castings, these valves last 
ten times longer (C) Jan, p. 21 
Making safety data ‘safe’. Kreder, Robert A. & 
Berwanger, Patrick C. ................+. Apr, p. 131 
Pinch valves survive decades in abrasive service 
(PN) Dec, p. 113 
Plastic valves find more process niches (F) 
May, p. 87 
— Correction June, p. 8 
Proper selection of actuators and positioners can 
keep your valves in tip-top working condition 
(Feature Report). Fitzgerald, William 
Dec, p. 74 
Valve packing conquers fugitive emissions (F) 
Nov, p. 151 
What’s new in valve sizing? Baumann, Hans D. 
(EP) June, p. 104 
— Letter Dec, p. 8 
Vanadium 
Fly ash and fluegas produce inexpensive elec- 
trolytes for batteries (C) Feb, p. 13 
Vibration 
Frequency control keeps this vibratory feeder 
humming (PN) Apr, p. 145 
Pipes can’t have ‘good vibrations’ (F).Mar, p. 123 
— Letter Sept, p. 8 
Vibration analysis boosts safety and productivity. 
Berggren, J. Charlie & Lefler, Ken (PN) 
Feb, p. 143 
































Vietnam 

Vietnam will pump more crude (N) 

Viscosity 

Fast and easy way to measure viscosity. Garza, 
Jim & Glazner, Dale (PN) June, p. 133 

Vitamins 

Bacteria convert dairy wastes into animal feed 
(C) Dec ’94, p. 23 

VLE (Vapor-Liquid Equilibrium) 

Generating your own VLE data. Schlowsky, 
nore Gia 5.2.5. ccicciscccincecsesen Mar, p. 139 

— Letters Aug, p. 8 

VOCs (Volatile Organic Compounds) 

Biotrick cracks wastegas VOCs and sulfur com- 
pounds (C) May, p. 21 

Catalytic oxidation unit meets stringent emis- 
sions limits (PN) 


Apr, p. 52 














— Letter Mar, p. 8 
Destroy organic emissions & offset fuel use (PN)... 
Sept, p. 141 
Exceeding the limits? (Re: Catalytic oxidation 
meets stringent emissions limits, CE, 1/95, p. 
135) (L) Mar, p. 8 
Heat exchangers target environment control (F) ... 
June, p. 109 
In destroying chlorinated organics, this catalyst 
forms no toxic byproducts (C) May, p. 17 
Methane injection speeds up bioremediation of 
soils and groundwater (C) 
New polymers clarify wastewater, yet release no 
VOCs (C) Aug, p. 23 
Sealing off volatile emissions. Fouhy, Ken (N) 
Jan, p. 41 
Slashing the regulatory burden. Zanetti, Richard 
(Ed) May, p. 5 


Waste 

Chlorine-free process for a rubber additive cuts 
waste and production costs (C) 

Europe sets goals for recycling packaging waste 
(C) Jan, p. 25 

Getting value from waste fuels (Feature Report). 
Noble, Roger & Waibel, Richard (EP) 

May, p. 70 

India clamps down on toxic waste imports. Ra- 
jagopal, R. (N) Apr, p. 52 

Lead-recovery process yields ‘four nines’ in purity 
(C) May, p. 25 

‘Smart’ drill provides rapid characterization of 
waste sites (C) Feb, p. 15 

U.S. toxic releases are down, but waste genera- 
tion is up (C) May, p. 25 

U.S. waste output is growing, study finds (N) 

Apr, p. 50 

Zero emissions initiative yields new technology. 
Moore, Stephen (N) 

Waste (Hazardous) 

Best approach to environmental compliance. Am- 
mann, Paul R., et al. {F) Feb, p. 95 

EPA issues final rules limiting emissions from 















































making facilities (C) 

French levy on hazardous waste pays for site re- 
mediation (C) Jan, p. 25 

Glassification destroys organics and isolates ‘too 
hot to handle’ wastes (C) 

How to coat fibers, fabrics, papers and felts with 
nickel (C) Jan, p. 15 

Japan confirms it left chemical arms in China. 
Moore, Stephen & Kim, Irene (N)...Apr, p. 45 

Malaysia’s industries plug into nature. Moore, 
Stephen (N) July, p. 39 

U.S. hazwaste-minimization plan emphasizes 
risk assessment (C) 

Waste Disposal 

‘Cryo-crushing’ promises efficient separation of 
plastic waste (C) Feb, p. 19 

EPA defers to state laws for land disposal of toxic 
wastes (C) Feb , p. 23 

Greenpeace admits it erred in Brent Spar analy- 
sis. Fouhy, Ker (N) 

High-temperature plasma slashes the cost of 
toxic-waste destruction (C) 

Japan preempts an ocean dumping pact. Moore, 
Stephen (N) July, p. 56 

Zero discharge: A systematic approach to water 
reuse (Feature Report, Part 1 of 3). Byers, Bill 
(EP) July, p. 96 

Waste Management 

Chemical inhibition cuts dioxin emissions from 
incinerators (C) Feb, p. 15 

How to recover oil from plastics in a single step 
(C) Aug, p. 21 

Membranes minimize liquid discharge (Feature 
Report, Part 2 of 3). Cappos, Steve (EP) 

July, p. 102 
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Pinch technology: It’s not just for energy any- 
more. Moore, Stephen (N) 

Portable glassifier tackles mixed low-level ra- 
dioactive wastes (C) 

U.S. business and consumers share a commit- 
ment to recycling (C) 

Voluntary cleanup program works. Zanetti, 
Richard (Ed) Aug, p. 5 

Waste Minimization 

Get workers involved in pollution prevention. 
Conway, Richard & Lee, Kun-chieh (EM) 

Dec, p. 111 

Rhéne Poulenc reduces waste through process in- 
tegration (C) Sept, p. 19 

Waste Treatment 

Biotreatment, edges out leachate methods in 
cleaning up toxic wastes (C) 

Cellulosic sponge scavenges heavy metals from 
waste streams (C) 

Compact turbogenerator brings power to small 
and remote users (C) Nov, p. 25 

Glassification destroys organics and isolates ‘too 
hot to handle’ wastes (C) 

Heat integration is key to cost-effective steam- 
stripping of ammonia (C) 

How to turn refinery sludge into a liquid fuel (C) .. 

Mar, p. 21 

Ozone, UV light and ion-exchange resins destroy 
cyanide-laden waste (C) 
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[EIGHTH IN A SERIES 
Ask LIGHTNIN 





By Dr. Tom Post, Vice President, 
Mixing Technology 

The answers you've been looking 
for to improve fluid mixing 
results from the world leader in 
fluid mixing science. 








Q.In designing a new gas-liquid stirred 


A. CFM is a great tool to understand the 
compiexities of mixing but because they 
rely on numerous simplifications and 
assumptions, CFM is, at best, an approx- 
imation of reality. In many cases, it is a 
very good approximation, but you can 
never be 100 percent sure it is accurate. 
As to your questions, the CFM models 
I'm aware of first calculate the flow field 
with just liquid and no air. This means 
the flow field is based on laser input in 
an ungassed state. Based on complexity, 
this can take as little as two hours or to 
one week of computer time. Once the 
flow field has converged, gas bubbles 
are superimposed and then recalculated, 
either as gas particle tracers or as a 
continuum. To date, these models 
assume a constant size for the bubbles, 
and therefore no coalescence may take 
place. The bubbles generally follow the 
flow field, meaning that the gas is well- 
dispersed. 

In reality, most gas-liquid reactors 
operate between the flood point and the 
well-dispersed point. This means that 
some of the gas will not be dispersed 
and will rise as large bubbles to surface, 
while others witness the shearing effect 
of the impellers, become smaller and 
follow the flow pattern. But in this 
intermediate gassing state, the liquid 
flow is not the same as the ungassed 
state. Determining these flood points 
and well-dispersed points is an ongoing 
interest to many mixing researchers. 
Bottom line: Nothing is better than 
testing actual materials, but when that 
is impractical or impossible, CFM is the 
next best thing. 

Send your questions for future 
editions of Ask LIGHTNIN to: 
LIGHTNIN/ Attn: Jack Cassetta 
P.O. Box 1370 
Rochester, New York 14611 
Or call toll free, 
1-800-320-3526, ext. 321 


Your LIGHTNIN representative will 
immediately respond to your inquiries. 
if your question is selected to appear 
in Ask LIGHTNIN, you'll aiso receive a 
free copy of the hardcover book “Fluid 
Mixing Technology” or “A Practical 
Guide to Mixer Maintenance.” 
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